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Market Time and Asset Price Movements
Theory and Estimation
%
Eric Ghysels , Christian GouriØroux , Joanna Jasiak
￿￿ c
Abstract / RØsumØ
Subordinated stochastic processes, also called time deformed stochastic
processes, have been proposed in a variety of contexts to describe asset price
behavior.They are used when the movement of prices is tied to the number of
market transactions, trading volume or the more illusive concept of
information arrival. The aim of the paper is to present a comprehensive
treatmentofthestochastic process theory as well as the statistical inference of
subordinated processes. Numerous applications in finance are provided to
illustrate the use of the processes to model market behavior and asset returns.
Nous Øtudions les mouvements de prix d￿actifs financiers ￿ l￿aide de
processus avec changement de temps. L￿idØe est que l￿activitØ du marchØ,
mesurØepardessØriescomme le volume de transactions, dØtermine l￿Øchelle de
temps intrinsŁque du processus stochastique de prix ou de rendement. Les
propriØtØs de ce type de processus, parfois aussi appelØs subordonnØ, sont
prØsentØesendØtailetillustrØes par plusieurs applications ￿ la thØorie financiŁre.
On dØveloppe Øgalement les procØdures d￿infØrence statistique correspondantes.
JEL: C13, C22, G12, C121
.
I
n
t
r
o
d
u
c
t
i
o
n
C
o
m
p
u
t
e
r
t
e
c
h
n
o
l
o
g
y
h
a
s
n
o
t
o
n
l
y
c
h
a
n
g
e
d
t
h
e
s
t
r
u
c
t
u
r
e
o
f
t
r
a
d
i
n
g
,
i
t
h
a
s
a
l
s
o
m
a
d
e
t
h
e
c
o
l
l
e
c
t
i
o
n
,
s
t
o
r
a
g
e
a
n
d
r
e
t
r
i
e
v
a
l
o
f
￿
n
a
n
c
i
a
l
m
a
r
k
e
t
d
a
t
a
m
o
r
e
w
i
d
e
s
p
r
e
a
d
a
t
l
e
v
e
l
s
o
f
d
e
t
a
i
l
n
e
v
e
r
s
e
e
n
b
e
f
o
r
e
.
U
n
t
i
l
o
n
l
y
a
f
e
w
y
e
a
r
s
a
g
o
m
o
s
t
e
m
p
i
r
i
c
a
l
s
t
u
d
i
e
s
i
n
v
o
l
v
e
d
d
a
i
l
y
,
w
e
e
k
l
y
o
r
m
o
n
t
h
l
y
t
i
m
e
s
e
r
i
e
s
.
A
s
h
i
g
h
f
r
e
q
u
e
n
c
y
d
a
t
a
b
e
c
o
m
e
m
o
r
e
e
a
s
i
l
y
a
v
a
i
l
a
b
l
e
i
t
i
s
n
o
w
p
o
s
s
i
b
l
e
t
o
s
t
u
d
y
h
o
w
￿
n
a
n
c
i
a
l
m
a
r
k
e
t
s
e
v
o
l
v
e
i
n
r
e
a
l
t
i
m
e
.
W
h
i
l
e
d
a
t
a
s
e
t
s
a
r
e
s
e
a
r
c
h
e
r
i
n
m
i
c
r
o
s
t
r
u
c
t
u
r
e
s
w
o
u
l
d
d
r
e
a
m
o
f
i
n
v
o
l
v
i
n
g
t
h
e
i
d
e
n
t
i
t
y
,
m
o
t
i
v
e
s
a
n
d
p
o
r
t
f
o
l
i
o
p
o
s
i
t
i
o
n
s
o
f
t
h
o
s
e
t
r
a
n
s
a
c
t
i
n
g
,
a
r
e
n
o
t
y
e
t
a
v
a
i
l
a
b
l
e
i
t
i
s
c
l
e
a
r
t
h
a
t
c
o
n
t
i
n
u
o
u
s
r
e
c
o
r
d
o
b
s
e
r
v
a
t
i
o
n
s
w
h
i
c
h
a
r
e
n
o
w
e
a
s
y
t
o
o
b
t
a
i
n
c
o
n
t
a
i
n
a
l
r
e
a
d
y
a
v
a
s
t
a
m
o
u
n
t
o
f
i
n
f
o
r
m
a
t
i
o
n
.
T
h
e
r
e
a
r
e
a
t
l
e
a
s
t
t
w
o
k
e
y
c
h
a
l
l
e
n
g
e
s
o
n
e
f
a
c
e
s
i
n
m
o
d
e
l
l
i
n
g
t
h
e
s
e
n
e
w
l
y
a
v
a
i
l
a
b
l
e
d
a
t
a
s
e
t
s
.
F
i
r
s
t
,
u
n
l
i
k
e
d
a
i
l
y
,
w
e
e
k
l
y
o
r
m
o
n
t
h
l
y
s
e
r
i
e
s
,
q
u
o
t
e
o
r
t
i
c
k
-
b
a
s
e
d
d
a
t
a
a
r
e
b
y
t
h
e
i
r
v
e
r
y
n
a
t
u
r
e
i
r
r
e
g
u
l
a
r
l
y
s
p
a
c
e
d
.
T
h
e
g
r
e
a
t
m
a
j
o
r
i
t
y
o
f
e
m
p
i
r
i
c
a
l
a
s
s
e
t
p
r
i
c
i
n
g
m
o
d
e
l
s
,
m
o
d
e
l
s
o
f
m
a
r
k
e
t
v
o
l
a
t
i
l
i
t
y
s
u
c
h
a
s
A
R
C
H
-
t
y
p
e
m
o
d
e
l
s
,
e
t
c
.
a
r
e
c
o
n
s
t
r
u
c
t
e
d
o
n
t
h
e
b
a
s
i
s
o
f
e
q
u
a
l
l
y
s
p
a
c
e
d
d
a
t
a
p
o
i
n
t
s
s
u
c
h
a
s
d
a
i
l
y
o
b
s
e
r
v
a
t
i
o
n
s
.
T
h
i
s
s
i
m
p
l
i
￿
-
c
a
t
i
o
n
n
o
l
o
n
g
e
r
s
u
i
t
s
h
i
g
h
f
r
e
q
u
e
n
c
y
d
a
t
a
a
n
d
t
h
e
r
e
f
o
r
e
n
e
e
d
s
t
o
b
e
m
o
d
i
￿
e
d
.
I
t
i
s
p
a
r
t
i
c
u
l
a
r
l
y
i
m
p
o
r
t
a
n
t
t
o
n
o
t
e
t
h
a
t
t
h
e
s
p
a
c
i
n
g
o
f
t
i
m
e
b
e
t
w
e
e
n
q
u
o
t
e
s
i
s
n
o
t
a
p
u
r
e
l
y
t
e
c
h
n
i
c
a
l
i
s
s
u
e
,
a
s
i
n
d
e
e
d
t
h
e
r
e
c
e
n
t
v
i
n
t
a
g
e
o
f
m
i
c
r
o
s
t
r
u
c
t
u
r
e
m
o
d
e
l
s
u
s
e
t
h
e
l
e
n
g
t
h
o
f
t
i
m
e
e
l
a
p
s
e
d
b
e
t
w
e
e
n
c
o
n
s
e
c
u
t
i
v
e
t
r
a
n
s
a
c
t
i
o
n
s
a
s
a
s
i
g
n
a
l
r
e
v
e
a
l
i
n
g
i
n
f
o
r
m
a
t
i
o
n
k
n
o
w
n
t
o
m
a
r
k
e
t
p
a
r
t
i
c
i
p
a
n
t
s
(
s
e
e
E
a
s
l
e
y
a
n
d
O
’
H
a
r
a
(
1
9
9
2
)
)
.
A
s
e
c
o
n
d
c
h
a
l
l
e
n
g
e
o
n
e
f
a
c
e
s
w
i
t
h
t
h
e
a
n
a
l
y
s
i
s
o
f
m
a
r
k
e
t
s
i
n
r
e
a
l
t
i
m
e
i
s
t
h
e
s
h
e
e
r
n
u
m
b
e
r
o
f
d
a
t
a
p
o
i
n
t
s
.
A
t
y
p
i
c
a
l
d
a
t
a
s
e
t
o
f
d
a
i
l
y
o
b
s
e
r
v
a
t
i
o
n
s
s
p
a
n
n
i
n
g
a
n
u
m
-
b
e
r
o
f
y
e
a
r
s
c
o
n
t
a
i
n
s
a
c
o
u
p
l
e
o
f
t
h
o
u
s
a
n
d
o
b
s
e
r
v
a
t
i
o
n
s
.
I
n
c
o
n
t
r
a
s
t
,
t
h
e
r
e
a
r
e
a
n
a
v
e
r
a
g
e
o
f
r
o
u
g
h
l
y
b
e
t
w
e
e
n
f
o
u
r
t
o
￿
v
e
t
h
o
u
s
a
n
d
n
e
w
q
u
o
t
e
s
o
n
a
s
i
n
g
l
e
m
a
r
-
k
e
t
l
i
k
e
t
h
e
D
M
/
U
S
$
s
p
o
t
e
x
c
h
a
n
g
e
r
e
c
o
r
d
e
d
b
y
t
h
e
R
e
u
t
e
r
s
F
X
F
X
s
c
r
e
e
n
p
a
g
e
e
v
e
r
y
w
o
r
k
i
n
g
d
a
y
.
H
e
n
c
e
,
d
a
t
a
s
e
t
s
r
u
n
i
n
t
o
m
i
l
l
i
o
n
s
o
f
r
e
c
o
r
d
s
a
n
d
a
r
e
e
a
s
i
e
r
t
o
m
e
a
s
u
r
e
i
n
t
e
r
m
s
o
f
t
h
e
d
i
s
k
s
p
a
c
e
t
h
e
y
o
c
c
u
p
y
r
a
t
h
e
r
t
h
a
n
t
h
e
n
u
m
b
e
r
o
f
o
b
s
e
r
v
a
t
i
o
n
s
.
W
i
t
h
s
u
c
h
l
a
r
g
e
d
a
t
a
s
e
t
s
t
h
e
r
e
i
s
o
b
v
i
o
u
s
l
y
a
l
s
o
a
g
r
e
a
t
n
e
e
d
t
o
i
d
e
n
t
i
f
y
a
n
d
s
u
m
m
a
r
i
z
e
e
m
p
i
r
i
c
a
l
r
e
g
u
a
l
r
i
t
i
e
s
i
n
t
r
a
d
i
n
g
p
a
t
t
e
r
n
s
a
n
d
r
e
t
u
r
n
s
.
T
h
e
c
o
n
c
e
p
t
o
f
t
i
m
e
d
e
f
o
r
m
e
d
o
r
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
i
s
a
p
a
r
t
i
c
u
l
a
r
l
y
a
p
t
t
o
a
d
d
r
e
s
s
s
o
m
e
o
f
t
h
e
c
h
a
l
l
e
n
g
e
s
w
e
j
u
s
t
d
e
s
c
r
i
b
e
d
.
T
h
e
i
d
e
a
o
r
i
g
i
n
a
t
e
d
i
n
t
h
e
w
o
r
k
b
y
M
a
n
d
e
l
b
r
o
t
a
n
d
T
a
y
l
o
r
(
1
9
6
7
)
,
C
l
a
r
k
(
1
9
7
3
)
,
a
m
o
n
g
o
t
h
e
r
s
,
w
h
o
a
r
g
u
e
d
t
h
a
t
s
i
n
c
e
t
h
e
n
u
m
b
e
r
o
f
t
r
a
n
s
a
c
t
i
o
n
s
i
n
a
n
y
t
i
m
e
p
e
r
i
o
d
i
s
r
a
n
d
o
m
,
o
n
e
m
a
y
t
h
i
n
k
o
f
a
s
s
e
t
p
r
i
c
e
m
o
v
e
m
e
n
t
s
a
s
t
h
e
r
e
a
l
i
z
a
t
i
o
n
o
f
a
p
r
o
c
e
s
s
Y
t
=
Y
￿
z
t
w
h
e
r
e
Z
t
i
s
a
d
i
r
e
c
t
-
i
n
g
p
r
o
c
e
s
s
.
T
h
i
s
p
o
s
i
t
i
v
e
n
o
n
d
e
c
r
e
a
s
i
n
g
s
t
o
c
h
a
s
t
i
c
p
r
o
c
e
s
s
Z
t
c
a
n
f
o
r
i
n
s
t
a
n
c
eb
e
t
h
o
u
g
h
t
a
s
r
e
l
a
t
e
d
t
o
t
h
e
n
u
m
b
e
r
o
f
t
r
a
n
s
a
c
t
i
o
n
s
o
r
m
o
r
e
f
u
n
d
a
m
e
n
t
a
l
l
y
,
t
o
t
h
e
a
r
r
i
v
a
l
o
f
i
n
f
o
r
m
a
t
i
o
n
.
T
h
i
s
b
y
n
o
w
f
a
m
i
l
i
a
r
c
o
n
c
e
p
t
o
f
s
u
b
o
r
d
i
n
a
t
e
d
s
t
o
c
h
a
s
-
t
i
c
p
r
o
c
e
s
s
e
s
,
o
r
i
g
i
n
a
t
e
d
b
y
B
o
c
h
n
e
r
(
1
9
6
0
)
,
w
a
s
u
s
e
d
b
y
M
a
n
d
e
l
b
r
o
t
a
n
d
T
a
y
l
o
r
(
1
9
6
7
)
a
n
d
l
a
t
e
r
r
e
￿
n
e
d
b
y
C
l
a
r
k
(
1
9
7
0
,
1
9
7
3
)
t
o
e
x
p
l
a
i
n
t
h
e
b
e
h
a
v
i
o
r
o
f
s
p
e
c
-
u
l
a
t
i
v
e
p
r
i
c
e
s
.
O
r
i
g
i
n
a
l
l
y
,
i
t
w
a
s
m
o
s
t
l
y
a
p
p
l
i
e
d
t
o
d
a
i
l
y
o
b
s
e
r
v
a
t
i
o
n
s
s
i
n
c
e
h
i
g
h
f
r
e
q
u
e
n
c
y
d
a
t
a
w
e
r
e
n
o
t
a
v
a
i
l
a
b
l
e
.
A
w
e
l
l
k
n
o
w
n
e
x
a
m
p
l
e
i
n
￿
n
a
n
c
e
i
s
t
h
e
c
o
n
-
s
i
d
e
r
a
b
l
e
a
m
o
u
n
t
o
f
e
m
p
i
r
i
c
a
l
e
v
i
d
e
n
c
e
d
o
c
u
m
e
n
t
i
n
g
n
o
n
t
r
a
d
i
n
g
d
a
y
e
￿
e
c
t
s
.
S
u
c
h
p
h
e
n
o
m
e
n
a
c
a
n
b
e
v
i
e
w
e
d
a
s
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
d
u
e
t
o
m
a
r
k
e
t
c
l
o
s
u
r
e
.
1
O
b
v
i
o
u
s
l
y
,
a
s
p
o
i
n
t
e
d
o
u
t
b
y
M
a
n
d
e
l
b
r
o
t
a
n
d
T
a
y
l
o
r
(
1
9
6
7
)
,
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
a
l
s
o
d
i
r
e
c
t
l
y
r
e
l
a
t
e
d
t
o
t
h
e
m
i
x
t
u
r
e
o
f
d
i
s
t
r
i
b
u
t
i
o
n
s
m
o
d
e
l
o
f
T
a
u
c
h
e
n
a
n
d
P
i
t
t
s
(
1
9
8
3
)
,
H
a
r
-
r
i
s
(
1
9
8
7
)
,
R
i
c
h
a
r
d
s
o
n
a
n
d
S
m
i
t
h
(
1
9
9
3
)
,
F
o
s
t
e
r
a
n
d
V
i
s
w
a
n
a
t
h
a
n
(
1
9
9
3
)
a
m
o
n
g
o
t
h
e
r
s
.
M
o
r
e
t
o
t
h
e
p
o
i
n
t
r
e
g
a
r
d
i
n
g
h
i
g
h
f
r
e
q
u
e
n
c
y
d
a
t
a
o
n
e
s
h
o
u
l
d
m
e
n
t
i
o
n
t
h
a
t
i
n
f
o
r
e
i
g
n
e
x
c
h
a
n
g
e
m
a
r
k
e
t
s
,
t
h
e
r
e
i
s
a
l
s
o
a
t
e
n
d
e
n
c
y
t
o
r
e
l
y
o
n
a
c
t
i
v
i
t
y
s
c
a
l
e
s
d
e
t
e
r
m
i
n
e
d
b
y
t
h
e
n
u
m
b
e
r
o
f
a
c
t
i
v
e
m
a
r
k
e
t
s
a
r
o
u
n
d
t
h
e
w
o
r
l
d
a
t
a
n
y
p
a
r
t
i
c
u
l
a
r
m
o
m
e
n
t
.
D
a
c
o
r
o
g
n
a
e
t
a
l
.
(
1
9
9
3
a
)
d
e
s
c
r
i
b
e
e
x
p
l
i
c
i
t
l
y
a
m
o
d
e
l
o
f
t
i
m
e
d
e
f
o
r
m
a
-
t
i
o
n
a
l
o
n
g
t
h
e
s
e
f
o
r
i
n
t
r
a
d
a
y
m
o
v
e
m
e
n
t
s
o
f
f
o
r
e
i
g
n
e
x
c
h
a
n
g
e
r
a
t
e
s
.
B
e
s
i
d
e
s
t
h
e
s
e
r
e
l
a
t
i
v
e
l
y
s
i
m
p
l
e
e
x
a
m
p
l
e
s
,
t
h
e
r
e
a
r
e
a
n
u
m
b
e
r
o
f
m
o
r
e
c
o
m
p
l
e
x
o
n
e
s
.
G
h
y
s
e
l
s
a
n
d
J
a
s
i
a
k
(
1
9
9
4
)
p
r
o
p
o
s
e
d
a
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
w
i
t
h
t
h
e
v
o
l
a
t
i
l
i
t
y
e
q
u
a
-
t
i
o
n
e
v
o
l
v
i
n
g
i
n
a
n
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
s
c
a
l
e
.
T
h
e
y
u
s
e
t
r
a
d
i
n
g
v
o
l
u
m
e
a
n
d
l
e
v
e
r
a
g
e
e
￿
e
c
t
s
t
o
s
p
e
c
i
f
y
t
h
e
m
a
p
p
i
n
g
b
e
t
w
e
e
n
c
a
l
e
n
d
a
r
a
n
d
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
.
I
n
G
h
y
s
e
l
s
,
G
o
u
r
i
￿
e
r
o
u
x
a
n
d
J
a
s
i
a
k
(
1
9
9
5
)
t
h
i
s
f
r
a
m
e
w
o
r
k
i
s
e
x
t
e
n
d
e
d
a
n
d
a
p
p
l
i
e
d
t
o
i
n
t
r
a
-
d
a
y
f
o
r
e
i
g
n
e
x
c
h
a
n
g
e
d
a
t
a
,
p
r
o
v
i
d
i
n
g
a
n
a
l
t
e
r
n
a
t
i
v
e
t
o
t
h
e
D
a
c
o
r
o
g
n
a
e
t
a
l
.
t
i
m
e
s
c
a
l
e
t
r
a
n
s
f
o
r
m
a
t
i
o
n
.
M
a
d
a
n
a
n
d
S
e
n
e
t
a
(
1
9
9
0
)
a
n
d
M
a
d
a
n
a
n
d
M
i
l
n
e
(
1
9
9
1
)
i
n
t
r
o
d
u
c
e
d
a
B
r
o
w
n
i
a
n
m
o
t
i
o
n
e
v
a
l
u
a
t
e
d
a
t
r
a
n
d
o
m
(
e
x
o
g
e
n
o
u
s
)
t
i
m
e
c
h
a
n
g
e
s
g
o
v
e
r
n
e
d
b
y
i
n
d
e
p
e
n
d
e
n
t
g
a
m
m
a
i
n
c
r
e
m
e
n
t
s
a
s
a
n
a
l
t
e
r
n
a
t
i
v
e
m
a
r
t
i
n
g
a
l
e
p
r
o
c
e
s
s
f
o
r
t
h
e
u
n
c
e
r
t
a
i
n
t
y
d
r
i
v
i
n
g
s
t
o
c
k
m
a
r
k
e
t
r
e
t
u
r
n
s
.
G
e
m
a
n
a
n
d
Y
o
r
(
1
9
9
3
)
a
l
s
o
u
s
e
d
t
i
m
e
-
c
h
a
n
g
e
d
B
e
s
s
e
l
p
r
o
c
e
s
s
e
s
t
o
c
o
m
p
u
t
e
p
a
t
h
-
d
e
p
e
n
d
e
n
t
o
p
t
i
o
n
p
r
i
c
e
s
s
u
c
h
a
s
i
s
t
h
e
c
a
s
e
w
i
t
h
A
s
i
a
n
o
p
t
i
o
n
s
.
I
t
i
s
a
l
s
o
w
o
r
t
h
n
o
t
i
n
g
t
h
a
t
t
h
e
r
e
i
s
s
o
m
e
r
e
s
e
a
r
c
h
s
p
e
c
i
￿
c
a
l
l
y
e
x
a
m
i
n
i
n
g
t
h
e
t
i
m
e
b
e
t
w
e
e
n
t
r
a
d
e
s
,
s
e
e
H
a
u
s
m
a
n
a
n
d
L
o
(
1
9
9
0
)
a
n
d
H
a
n
,
K
o
l
a
y
a
n
d
R
o
s
e
n
f
e
l
d
(
1
9
9
4
)
f
o
r
i
n
s
t
a
n
c
e
.
D
e
s
p
i
t
e
t
h
e
s
e
v
e
r
a
l
e
x
a
m
p
l
e
s
j
u
s
t
m
e
n
t
i
o
n
e
d
t
h
e
r
e
i
s
n
o
c
o
m
p
r
e
h
e
n
s
i
v
e
t
r
e
a
t
-
1
E
x
a
m
p
l
e
s
o
f
s
u
c
h
e
v
i
d
e
n
c
e
i
n
c
l
u
d
e
L
a
k
o
n
i
s
h
o
k
a
n
d
S
m
i
d
t
(
1
9
8
8
)
a
n
d
S
c
h
w
e
r
t
(
1
9
9
0
)
w
h
o
a
r
g
u
e
t
h
a
t
r
e
t
u
r
n
s
o
n
M
o
n
d
a
y
a
r
e
s
y
s
t
e
m
a
t
i
c
a
l
l
y
l
o
w
e
r
t
h
a
n
o
n
a
n
y
o
t
h
e
r
d
a
y
o
f
t
h
e
w
e
e
k
,
w
h
i
l
e
F
r
e
n
c
h
a
n
d
R
o
l
l
(
1
9
8
6
)
,
F
r
e
n
c
h
,
S
c
h
w
e
r
t
a
n
d
S
t
a
m
b
a
u
g
h
(
1
9
8
7
)
a
n
d
N
e
l
s
o
n
(
1
9
9
1
)
d
e
m
o
n
s
t
r
a
t
e
t
h
a
t
d
a
i
l
y
r
e
t
u
r
n
v
o
l
a
t
i
l
i
t
y
o
n
t
h
e
N
Y
S
E
i
s
h
i
g
h
e
r
f
o
l
l
o
w
i
n
g
n
o
n
t
r
a
d
i
n
g
d
a
y
s
.
3m
e
n
t
o
f
t
h
e
s
t
o
c
h
a
s
t
i
c
p
r
o
c
e
s
s
t
h
e
o
r
y
a
n
d
s
t
a
t
i
s
t
i
c
a
l
e
s
t
i
m
a
t
i
o
n
o
f
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
e
s
.
T
h
e
a
i
m
o
f
t
h
e
p
a
p
e
r
i
s
t
o
d
e
s
c
r
i
b
e
s
o
m
e
o
f
t
h
e
p
r
o
b
a
b
i
l
i
s
t
i
c
a
n
d
s
t
a
t
i
s
-
t
i
c
a
l
p
r
o
p
e
r
t
i
e
s
o
f
t
i
m
e
d
e
f
o
r
m
e
d
m
o
d
e
l
s
.
S
u
c
h
m
o
d
e
l
s
a
r
e
i
n
p
r
i
n
c
i
p
l
e
d
e
￿
n
e
d
i
n
t
w
o
s
t
e
p
s
.
W
e
￿
r
s
t
c
o
n
s
i
d
e
r
t
h
e
p
r
o
c
e
s
s
o
f
i
n
t
e
r
e
s
t
w
i
t
h
r
e
s
p
e
c
t
t
o
i
n
t
r
i
n
s
i
c
t
i
m
e
Y
￿
z
,
a
n
d
t
h
e
c
h
a
n
g
i
n
g
t
i
m
e
p
r
o
c
e
s
s
Z
t
,
w
h
i
c
h
e
x
p
l
a
i
n
s
h
o
w
t
o
p
a
s
s
f
r
o
m
c
a
l
e
n
d
a
r
t
i
m
e
t
o
i
n
t
r
i
n
s
i
c
t
i
m
e
.
T
h
e
n
t
h
e
p
r
o
c
e
s
s
o
f
i
n
t
e
r
e
s
t
e
x
p
r
e
s
s
e
d
i
n
c
a
l
e
n
d
a
r
t
i
m
e
i
s
t
h
e
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
:
Y
t
=
Y
￿
z
t
.
C
l
e
a
r
l
y
t
h
e
o
b
s
e
r
v
a
b
l
e
m
o
d
e
l
(
t
h
e
o
n
e
c
o
r
r
e
s
p
o
n
d
i
n
g
t
o
Y
t
)
i
s
a
d
y
n
a
m
i
c
f
a
c
t
o
r
m
o
d
e
l
w
i
t
h
Z
t
a
s
t
h
e
u
n
d
e
r
l
y
i
n
g
f
a
c
t
o
r
.
A
s
i
s
t
y
p
i
c
a
l
i
n
f
a
c
t
o
r
m
o
d
e
l
s
w
e
m
a
y
d
i
s
t
i
n
g
u
i
s
h
d
i
￿
e
r
e
n
t
c
a
s
e
s
d
e
p
e
n
d
i
n
g
o
n
w
h
e
t
h
e
r
Z
i
s
a
s
s
u
m
e
d
t
o
b
e
o
b
s
e
r
v
a
b
l
e
(
f
o
r
i
n
s
t
a
n
c
e
w
h
e
n
i
t
r
e
l
a
t
e
s
a
s
e
r
i
e
s
l
i
k
e
t
r
a
n
s
a
c
t
i
o
n
s
v
o
l
u
m
e
o
r
n
u
m
b
e
r
o
f
q
u
o
t
e
s
)
o
r
u
n
o
b
s
e
r
v
a
b
l
e
.
I
n
t
h
e
l
a
t
t
e
r
c
a
s
e
,
i
t
i
s
n
e
c
e
s
s
a
r
y
t
o
s
p
e
c
i
f
y
a
l
a
t
e
n
t
f
a
c
t
o
r
p
r
o
c
e
s
s
f
o
r
Z
t
(
s
e
e
C
l
a
r
k
(
1
9
7
0
,
1
9
7
3
)
f
o
r
s
u
c
h
a
n
a
p
p
r
o
a
c
h
)
a
n
d
t
o
p
r
e
d
i
c
t
e
x
-
p
o
s
t
t
h
e
v
a
l
u
e
s
o
f
t
h
e
f
a
c
t
o
r
.
S
e
c
t
i
o
n
s
2
a
n
d
3
d
e
s
c
r
i
b
e
t
h
e
s
t
o
c
h
a
s
t
i
c
b
e
h
a
v
i
o
r
o
f
t
i
m
e
d
e
f
o
r
m
e
d
p
r
o
c
e
s
s
e
s
a
n
d
h
i
g
h
l
i
g
h
t
t
h
e
i
r
u
s
e
i
n
￿
n
a
n
c
i
a
l
m
o
d
e
l
l
i
n
g
.
S
e
c
t
i
o
n
s
4
a
n
d
5
c
o
v
e
r
t
h
e
e
m
p
i
r
i
c
a
l
a
n
a
l
y
s
i
s
o
f
t
h
e
p
r
o
c
e
s
s
e
s
.
B
e
s
i
d
e
s
e
s
t
i
m
a
t
i
o
n
w
e
a
l
s
o
d
i
s
c
u
s
s
d
i
a
g
n
o
s
t
i
c
t
e
s
t
s
w
h
i
c
h
h
e
l
p
s
u
m
m
a
r
i
z
e
t
h
e
p
o
t
e
n
t
i
a
l
l
y
v
a
s
t
a
m
o
u
n
t
s
o
f
d
a
t
a
.
2
.
P
r
o
p
e
r
t
i
e
s
o
f
S
u
b
o
r
d
i
n
a
t
e
d
P
r
o
c
e
s
s
e
s
I
n
t
h
i
s
s
e
c
t
i
o
n
w
e
w
i
l
l
c
o
m
p
a
r
e
t
h
e
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
p
r
o
c
e
s
s
o
f
i
n
t
e
r
e
s
t
,
w
h
e
n
i
t
e
v
o
l
v
e
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
a
n
d
i
n
i
n
t
r
i
n
s
i
c
(
o
r
o
p
e
r
a
t
i
o
n
a
l
)
t
i
m
e
.
W
e
￿
r
s
t
c
o
n
s
i
d
e
r
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
p
r
o
c
e
s
s
e
s
,
n
a
m
e
l
y
:
(
1
)
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
i
t
y
,
(
2
)
t
h
e
c
o
n
s
e
r
v
a
t
i
o
n
o
f
a
u
n
i
t
r
o
o
t
b
y
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
a
n
d
(
3
)
t
h
e
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
t
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
s
o
f
Y
a
n
d
Y
￿
.
N
e
x
t
w
e
s
t
u
d
y
s
o
m
e
d
i
s
t
r
i
b
u
t
i
o
n
a
l
p
r
o
p
e
r
t
i
e
s
s
u
c
h
a
s
s
t
r
o
n
g
s
t
a
t
i
o
n
a
r
i
t
y
a
n
d
e
x
a
m
i
n
e
w
h
e
n
t
h
e
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
i
s
M
a
r
k
o
v
i
a
n
.
T
h
e
s
e
c
t
i
o
n
c
o
n
c
l
u
d
e
s
w
i
t
h
a
d
e
s
c
r
i
p
t
i
o
n
o
f
a
s
y
s
t
e
m
o
f
s
t
o
c
h
a
s
t
i
c
d
i
￿
e
r
e
n
t
i
a
l
e
q
u
a
t
i
o
n
s
w
i
t
h
a
t
l
e
a
s
t
t
w
o
e
q
u
a
t
i
o
n
s
,
a
s
u
b
o
r
d
i
n
a
t
e
d
d
i
￿
u
s
i
o
n
a
n
d
a
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
.
I
n
a
￿
r
s
t
s
u
b
s
e
c
t
i
o
n
2
.
1
w
e
c
o
n
s
i
d
e
r
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
o
f
a
t
i
m
e
d
e
f
o
r
m
e
d
p
r
o
c
e
s
s
.
W
e
s
t
u
d
y
d
i
s
t
r
i
b
u
t
i
o
n
a
l
p
r
o
p
e
r
t
i
e
s
i
n
s
e
c
t
i
o
n
2
.
2
a
n
d
f
o
c
u
s
o
n
a
s
y
s
t
e
m
o
f
d
i
￿
u
s
i
o
n
p
r
o
c
e
s
s
e
s
i
n
s
e
c
t
i
o
n
2
.
3
.
T
o
s
e
t
t
h
e
s
c
e
n
e
w
e
￿
r
s
t
i
n
t
r
o
d
u
c
e
s
o
m
e
n
o
t
a
t
i
o
n
s
:
i
)
t
h
e
t
i
m
e
c
h
a
n
g
i
n
g
p
r
o
c
e
s
s
,
c
a
l
l
e
d
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
b
y
C
l
a
r
k
(
1
9
7
3
)
,
a
s
s
o
c
i
a
t
e
s
t
h
e
o
p
e
r
a
t
i
o
n
a
l
s
c
a
l
e
w
i
t
h
t
h
e
c
a
l
e
n
d
a
r
t
i
m
e
.
I
t
i
s
a
p
o
s
i
t
i
v
e
s
t
r
i
c
t
l
y
4i
n
c
r
e
a
s
i
n
g
p
r
o
c
e
s
s
:
Z
:
t
2
=
￿
!
Z
t
2
Z
:
(
2
.
1
)
i
i
)
T
h
e
p
r
o
c
e
s
s
o
f
i
n
t
e
r
e
s
t
e
v
o
l
v
i
n
g
i
n
t
h
e
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
i
s
d
e
n
o
t
e
d
b
y
:
Y
￿
:
z
2
Z
￿
!
Y
￿
z
2
Y
￿
I
R
M
:
(
2
.
2
)
i
i
i
)
F
i
n
a
l
l
y
w
e
m
a
y
d
e
d
u
c
e
t
h
e
p
r
o
c
e
s
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
t
2
=
b
y
c
o
n
s
i
d
e
r
i
n
g
:
Y
t
=
Y
￿
￿
Z
t
=
Y
￿
z
t
:
(
2
.
3
)
T
h
e
i
n
t
r
o
d
u
c
t
i
o
n
o
f
a
t
i
m
e
s
c
a
l
i
n
g
p
r
o
c
e
s
s
i
s
o
n
l
y
i
n
t
e
r
e
s
t
i
n
g
i
f
t
h
e
p
r
o
b
a
b
i
l
i
s
t
i
c
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
p
r
o
c
e
s
s
o
f
i
n
t
e
r
e
s
t
b
e
c
o
m
e
s
i
m
p
l
e
r
.
I
t
e
x
p
l
a
i
n
s
t
h
e
i
n
t
r
o
d
u
c
t
i
o
n
o
f
t
h
e
a
s
s
u
m
p
t
i
o
n
b
e
l
o
w
w
h
i
c
h
e
n
s
u
r
e
s
t
h
a
t
a
l
l
t
h
e
l
i
n
k
s
b
e
t
w
e
e
n
t
h
e
t
w
o
p
r
o
c
e
s
s
e
s
(
Y
t
)
;
(
Z
t
)
i
n
c
a
l
e
n
d
a
r
t
i
m
e
c
o
m
e
f
r
o
m
t
h
e
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
.
A
s
s
u
m
p
t
i
o
n
A
.
1
:
T
h
e
t
w
o
p
r
o
c
e
s
s
e
s
Z
a
n
d
Y
￿
a
r
e
i
n
d
e
p
e
n
d
e
n
t
.
A
s
s
u
m
p
t
i
o
n
A
.
1
i
s
n
o
t
e
n
t
i
r
e
l
y
i
n
n
o
c
e
n
t
w
i
t
h
r
e
s
p
e
c
t
t
o
p
r
a
c
t
i
c
a
l
a
p
p
l
i
c
a
t
i
o
n
s
.
I
n
d
e
e
d
,
i
f
Z
i
s
t
i
e
d
t
o
t
r
a
d
i
n
g
v
o
l
u
m
e
a
n
d
Y
￿
i
s
a
r
e
t
u
r
n
p
r
o
c
e
s
s
,
f
o
r
i
n
s
t
a
n
c
e
,
i
t
i
s
c
l
e
a
r
t
h
a
t
t
h
e
t
w
o
m
a
y
n
o
t
b
e
i
n
d
e
p
e
n
d
e
n
t
i
n
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
.
H
o
w
e
v
e
r
,
w
e
w
o
u
l
d
f
e
e
l
m
o
r
e
c
o
m
f
o
r
t
a
b
l
e
w
i
t
h
l
e
t
t
i
n
g
Y
￿
b
e
t
h
e
b
i
v
a
r
i
a
t
e
p
r
o
c
e
s
s
o
f
r
e
t
u
r
n
a
n
d
v
o
l
u
m
e
a
n
d
Z
b
e
i
n
g
t
h
e
(
l
a
t
e
n
t
)
p
r
o
c
e
s
s
o
f
i
n
f
o
r
m
a
t
i
o
n
a
r
r
i
v
a
l
.
H
e
n
c
e
,
t
h
e
u
s
e
o
f
A
s
s
u
m
p
t
i
o
n
A
.
1
h
a
s
t
o
b
e
u
s
e
d
j
u
d
i
c
i
o
u
s
l
y
.
A
s
n
o
t
e
d
b
e
f
o
r
e
,
w
e
w
i
l
l
p
r
o
c
e
e
d
w
i
t
h
t
h
i
s
a
s
s
u
m
p
t
i
o
n
a
s
i
t
m
a
k
e
s
t
h
e
l
i
n
k
s
b
e
t
w
e
e
n
Z
t
a
n
d
Y
t
r
e
s
u
l
t
f
r
o
m
s
u
b
o
r
d
i
n
a
t
i
o
n
.
I
t
h
a
s
a
l
s
o
t
o
b
e
n
o
t
e
d
t
h
a
t
o
u
r
f
o
r
m
a
l
i
s
m
a
l
l
o
w
s
f
o
r
t
h
e
t
r
e
a
t
m
e
n
t
o
f
b
o
t
h
d
i
s
c
r
e
t
e
a
n
d
c
o
n
t
i
n
u
o
u
s
t
i
m
e
p
r
o
b
l
e
m
s
.
I
n
d
e
e
d
o
n
e
m
a
y
c
o
n
s
i
d
e
r
:
d
i
s
c
r
e
t
e
c
a
l
e
n
d
a
r
a
n
d
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
s
w
i
t
h
=
=
Z
=
I
N
,
c
o
n
t
i
n
u
o
u
s
c
a
l
e
n
d
a
r
a
n
d
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
s
w
i
t
h
=
=
Z
=
I
R
+
a
n
d
￿
n
a
l
l
y
=
=
I
N
;
Z
=
I
R
+
f
o
r
c
o
n
t
i
n
u
o
u
s
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
a
n
d
d
i
s
c
r
e
t
e
c
a
l
e
n
d
a
r
t
i
m
e
.
2
.
1
.
S
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
A
s
u
s
u
a
l
f
o
r
t
i
m
e
s
e
r
i
e
s
a
n
a
l
y
s
i
s
w
e
w
i
l
l
￿
r
s
t
s
t
u
d
y
t
h
e
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
p
r
o
c
e
s
s
e
s
Y
a
n
d
Y
￿
.
A
s
s
u
m
i
n
g
t
h
a
t
b
o
t
h
p
r
o
c
e
s
s
e
s
a
r
e
s
e
c
o
n
d
o
r
d
e
r
i
n
t
e
-
g
r
a
b
l
e
,
w
e
c
o
n
s
i
d
e
r
t
h
e
￿
r
s
t
o
r
d
e
r
m
o
m
e
n
t
s
:
5(
m
(
t
)
=
E
(
Y
t
)
d
e
￿
n
e
d
o
n
=
;
m
￿
(
z
)
=
E
(
Y
￿
z
)
d
e
￿
n
e
d
o
n
Z
;
(
2
.
4
)
a
n
d
t
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
s
:
8
>
<
>
:
￿
(
t
;
h
)
=
E
h
(
Y
t
￿
E
Y
t
)
(
Y
t
+
h
￿
E
Y
t
+
h
)
0
i
;
t
2
=
;
h
2
=
;
￿
￿
(
z
0
;
z
)
=
E
￿
h
Y
￿
z
0
￿
E
￿
Y
￿
z
0
￿
i
h
Y
￿
z
+
z
0
￿
E
￿
Y
￿
z
+
z
0
￿
i
0
￿
;
z
0
2
Z
;
z
2
Z
:
(
2
.
5
)
F
r
o
m
t
h
e
d
e
￿
n
i
t
i
o
n
o
f
t
h
e
t
i
m
e
d
e
f
o
r
m
e
d
p
r
o
c
e
s
s
,
w
e
o
b
t
a
i
n
:
m
(
t
)
=
E
(
Y
t
)
=
E
h
E
￿
Y
￿
Z
t
j
Z
t
￿
i
;
￿
(
t
;
h
)
=
E
￿
Y
t
Y
0
t
+
h
￿
￿
(
E
Y
t
)
(
E
Y
t
+
h
)
0
=
E
h
E
￿
Y
t
Y
0
t
+
h
j
Z
t
;
Z
t
+
h
￿
i
￿
(
E
Y
t
)
(
E
Y
t
+
h
)
0
;
C
o
v
(
Y
t
;
Z
t
+
h
)
=
E
(
Y
t
Z
t
+
h
)
￿
E
Y
t
E
Z
t
+
h
=
E
[
E
(
Y
￿
t
j
Z
t
)
Z
t
+
h
]
￿
E
Y
t
E
Z
t
+
h
:
T
a
k
i
n
g
i
n
t
o
a
c
c
o
u
n
t
t
h
e
i
n
d
e
p
e
n
d
e
n
c
e
a
s
s
u
m
p
t
i
o
n
b
e
t
w
e
e
n
t
h
e
t
w
o
p
r
o
c
e
s
s
e
s
Z
a
n
d
Y
￿
,
w
e
c
a
n
e
s
t
a
b
l
i
s
h
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
u
l
t
:
P
r
o
p
e
r
t
y
2
.
1
.
1
:
U
n
d
e
r
A
s
s
u
m
p
t
i
o
n
A
.
1
:
m
(
t
)
=
E
[
m
￿
(
Z
t
)
]
;
￿
(
t
;
h
)
=
E
[
￿
￿
(
Z
t
;
Z
t
+
h
￿
Z
t
)
]
+
C
o
v
[
m
￿
(
Z
t
)
;
m
￿
(
Z
t
+
h
)
]
;
C
o
v
(
Y
t
;
Z
t
+
h
)
=
C
o
v
(
m
￿
(
Z
t
)
;
Z
t
+
h
)
:
I
t
i
s
p
o
s
s
i
b
l
e
n
o
w
t
o
d
i
s
c
u
s
s
s
o
m
e
s
u
￿
c
i
e
n
t
c
o
n
d
i
t
i
o
n
s
f
o
r
t
h
e
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
i
t
y
o
f
t
h
e
p
r
o
c
e
s
s
Y
.
T
h
e
s
e
c
o
n
d
i
t
i
o
n
s
a
r
e
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
o
n
t
h
e
u
n
d
e
r
l
y
i
n
g
p
r
o
c
e
s
s
Y
￿
,
a
n
d
d
i
s
t
r
i
b
u
t
i
o
n
a
l
c
o
n
d
i
t
i
o
n
s
o
n
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
Z
.
6P
r
o
p
e
r
t
y
2
.
1
.
2
:
L
e
t
u
s
a
s
s
u
m
e
t
h
e
i
n
d
e
p
e
n
d
e
n
c
e
A
s
s
u
m
p
t
i
o
n
A
.
1
.
h
o
l
d
s
.
T
h
e
n
t
h
e
Y
p
r
o
c
e
s
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
i
s
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
y
i
f
t
h
e
f
o
l
l
o
w
i
n
g
a
s
s
u
m
p
-
t
i
o
n
s
a
r
e
s
a
t
i
s
￿
e
d
:
A
s
s
u
m
p
t
i
o
n
A
.
2
:
Y
￿
i
s
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
y
:
m
￿
(
z
)
=
m
￿
;
8
z
;
￿
￿
(
z
0
;
z
)
=
￿
￿
(
z
)
;
8
z
0
;
z
:
A
s
s
u
m
p
t
i
o
n
A
.
3
:
T
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
h
a
s
s
t
r
o
n
g
l
y
s
t
a
t
i
o
n
a
r
y
i
n
c
r
e
m
e
n
t
s
:
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
~
4
h
Z
t
=
Z
t
+
h
￿
Z
t
i
s
i
n
d
e
p
e
n
d
e
n
t
o
f
t
;
8
h
;
t
:
A
c
o
n
s
e
q
u
e
n
c
e
o
f
P
r
o
p
e
r
t
y
2
.
1
.
2
i
s
t
h
a
t
w
e
c
a
n
h
a
v
e
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
i
t
y
o
f
t
h
e
p
r
o
c
e
s
s
e
s
Y
a
n
d
Y
￿
s
i
m
u
l
t
a
n
e
o
u
s
l
y
,
a
s
c
a
n
b
e
s
e
e
n
f
r
o
m
P
r
o
p
e
r
t
y
2
.
1
.
2
.
I
n
s
u
c
h
a
c
a
s
e
w
e
g
e
t
m
(
t
)
=
m
￿
;
￿
(
t
;
h
)
=
E
h
￿
￿
￿
~
4
h
Z
t
￿
i
;
C
o
v
(
Y
t
;
Z
t
+
h
)
=
0
;
8
h
;
a
n
d
i
n
p
a
r
t
i
c
u
l
a
r
w
e
o
b
s
e
r
v
e
n
o
c
o
r
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
t
h
e
s
e
r
i
e
s
Y
a
n
d
Z
,
w
h
i
l
e
Y
i
s
a
(
s
t
o
c
h
a
s
t
i
c
)
f
u
n
c
t
i
o
n
o
f
Z
.
A
n
o
t
h
e
r
c
a
s
e
o
f
i
n
t
e
r
e
s
t
i
s
t
h
a
t
o
f
a
u
n
i
t
r
o
o
t
i
n
t
h
e
c
a
l
e
n
d
a
r
t
i
m
e
p
r
o
c
e
s
s
Y
t
.
C
o
n
s
i
d
e
r
i
n
g
t
h
e
c
a
s
e
Z
=
I
N
w
e
￿
r
s
t
d
i
s
c
u
s
s
s
u
￿
c
i
e
n
t
c
o
n
d
i
t
i
o
n
s
f
o
r
t
h
e
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
i
t
y
o
f
t
h
e
d
i
￿
e
r
e
n
t
i
a
t
e
d
p
r
o
c
e
s
s
~
4
Y
t
=
Y
t
+
1
￿
Y
t
.
L
e
t
u
s
e
x
a
m
i
n
e
t
h
e
￿
r
s
t
a
n
d
s
e
c
o
n
d
o
r
d
e
r
m
o
m
e
n
t
s
o
f
t
h
e
i
n
c
r
e
m
e
n
t
s
o
f
t
h
e
u
n
d
e
r
l
y
i
n
g
p
r
o
c
e
s
s
Y
￿
:
E
￿
Y
￿
z
0
+
z
￿
Y
￿
z
0
￿
=
￿
￿
(
z
0
;
z
)
;
(
2
.
6
)
C
o
v
￿
Y
￿
z
0
+
z
1
￿
Y
￿
z
0
;
Y
￿
z
0
+
z
2
￿
Y
￿
z
0
+
z
3
￿
=
c
￿
(
z
0
;
z
1
;
z
2
;
z
3
)
:
(
2
.
7
)
P
r
o
v
i
d
e
d
t
h
e
i
n
d
e
p
e
n
d
e
n
c
e
A
s
s
u
m
p
t
i
o
n
A
.
1
h
o
l
d
s
,
t
h
e
￿
r
s
t
a
n
d
s
e
c
o
n
d
o
r
d
e
r
m
o
m
e
n
t
s
o
f
t
h
e
d
i
￿
e
r
e
n
t
i
a
t
e
d
p
r
o
c
e
s
s
~
4
Y
t
a
r
e
:
￿
(
t
)
=
E
(
Y
t
+
1
￿
Y
t
)
=
E
￿
￿
￿
Z
t
;
~
4
Z
t
￿
;
(
2
.
8
)
7c
(
t
;
h
)
=
C
o
v
(
Y
t
+
1
￿
Y
t
;
Y
t
+
h
+
1
￿
Y
t
+
h
)
=
E
c
￿
￿
Z
t
;
~
4
Z
t
;
~
4
h
+
1
Z
t
;
~
4
h
Z
t
￿
+
C
o
v
h
￿
￿
￿
Z
t
;
~
4
Z
t
￿
;
￿
￿
￿
Z
t
+
h
;
~
4
Z
t
+
h
￿
i
:
(
2
.
9
)
B
o
t
h
e
q
u
a
t
i
o
n
s
y
i
e
l
d
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
u
l
t
:
P
r
o
p
e
r
t
y
2
.
1
.
3
L
e
t
u
s
a
s
s
u
m
e
t
h
e
i
n
d
e
p
e
n
d
e
n
c
e
A
s
s
u
m
p
t
i
o
n
A
.
1
t
o
h
o
l
d
.
T
h
e
n
t
h
e
p
r
o
c
e
s
s
Y
t
i
n
c
a
l
e
n
d
a
r
t
i
m
e
i
s
i
n
t
e
g
r
a
t
e
d
o
f
o
r
d
e
r
1
,
h
e
n
c
e
f
o
r
t
h
I
(
1
)
,
a
n
d
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
y
i
n
￿
r
s
t
d
i
￿
e
r
e
n
c
e
s
u
n
d
e
r
t
h
e
f
o
l
l
o
w
i
n
g
s
e
t
o
f
a
s
s
u
m
p
t
i
o
n
s
:
A
s
s
u
m
p
t
i
o
n
A
.
5
:
Y
￿
i
s
I
(
1
)
a
n
d
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
y
i
n
￿
r
s
t
d
i
￿
e
r
e
n
c
e
s
:
￿
￿
(
z
0
;
z
)
=
￿
￿
(
z
)
;
8
z
0
;
z
;
c
￿
(
z
0
;
z
1
;
z
2
;
z
3
)
=
c
￿
(
z
1
;
z
2
;
z
3
)
;
8
z
0
;
z
1
;
z
2
;
z
3
:
2
A
s
s
u
m
p
t
i
o
n
A
.
6
:
T
h
e
t
i
m
e
c
h
a
n
g
e
s
h
a
v
e
s
t
r
o
n
g
l
y
s
t
a
t
i
o
n
a
r
y
t
r
i
v
a
r
i
a
t
e
i
n
c
r
e
-
m
e
n
t
s
,
i
.
e
.
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
￿
~
4
Z
t
;
~
4
h
Z
t
;
~
4
h
+
1
Z
t
￿
i
s
i
n
d
e
p
e
n
d
e
n
t
o
f
t
.
A
s
n
o
t
e
d
i
n
P
r
o
p
e
r
t
y
2
.
1
.
2
,
t
h
e
c
a
l
e
n
d
a
r
t
i
m
e
p
r
o
c
e
s
s
Y
i
s
s
t
a
t
i
o
n
a
r
y
i
f
Y
￿
i
s
s
e
c
o
n
d
o
r
d
e
r
s
t
a
t
i
o
n
a
r
y
a
n
d
A
.
6
i
s
s
a
t
i
s
￿
e
d
.
F
r
o
m
P
r
o
p
e
r
t
y
2
.
1
.
3
,
h
o
w
e
v
e
r
,
w
e
c
a
n
a
l
s
o
d
e
d
u
c
e
t
h
a
t
f
o
r
Y
t
o
b
e
n
o
n
s
t
a
t
i
o
n
a
r
y
i
t
i
s
n
e
c
e
s
s
a
r
y
t
h
a
t
b
o
t
h
Y
￿
a
n
d
Z
a
r
e
n
o
n
s
t
a
t
i
o
n
a
r
y
.
F
i
n
a
l
l
y
w
e
c
a
n
n
o
t
e
t
h
a
t
A
s
s
u
m
p
t
i
o
n
A
.
6
i
s
s
a
t
i
s
￿
e
d
f
o
r
c
h
a
n
g
i
n
g
t
i
m
e
p
r
o
-
c
e
s
s
e
s
d
e
￿
n
e
d
b
y
:
Z
t
=
t
X
i
=
0
￿
i
;
(
2
.
1
0
)
w
h
e
r
e
￿
t
i
s
a
s
t
r
o
n
g
l
y
s
t
a
t
i
o
n
a
r
y
p
r
o
c
e
s
s
w
i
t
h
p
o
s
i
t
i
v
e
v
a
l
u
e
s
.
2
T
h
e
c
o
n
d
i
t
i
o
n
s
o
n
t
h
e
m
o
m
e
n
t
s
o
f
t
h
e
d
i
￿
e
r
e
n
t
i
a
t
e
d
p
r
o
c
e
s
s
e
s
m
i
g
h
t
a
l
s
o
h
a
v
e
b
e
e
n
w
r
i
t
-
t
e
n
i
n
t
e
r
m
s
o
f
t
h
e
m
o
m
e
n
t
s
o
f
t
h
e
i
n
i
t
i
a
l
p
r
o
c
e
s
s
e
s
.
F
o
r
i
n
s
t
a
n
c
e
t
h
e
c
o
n
d
i
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￿
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￿
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￿
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￿
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￿
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￿
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n
m
o
t
i
o
n
s
.
I
n
t
h
e
A
p
-
p
e
n
d
i
x
,
w
e
p
r
o
v
e
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
u
l
t
:
P
r
o
p
e
r
t
y
2
.
3
.
1
:
W
h
e
n
t
h
e
c
o
n
d
i
t
i
o
n
[
b
￿
2
(
Y
t
)
￿
(
Z
t
)
￿
a
￿
2
(
Y
t
)
￿
2
(
Z
t
)
]
>
0
;
8
t
;
h
o
l
d
s
,
t
h
e
n
t
h
e
b
i
v
a
r
i
a
t
e
p
r
o
c
e
s
s
(
Y
t
;
Z
t
)
s
a
t
i
s
￿
e
s
t
h
e
s
t
o
c
h
a
s
t
i
c
d
i
￿
e
r
e
n
t
i
a
l
s
y
s
t
e
m
:
1
2 
d
Y
t
d
Z
t
!
=
 
a
￿
(
Y
t
)
￿
(
Z
t
)
￿
(
Z
t
)
!
d
t
+
X
1
2
(
Y
t
;
Z
t
)
 
d
W
1
t
d
W
2
t
!
;
(
2
.
1
3
)
w
h
e
r
e
(
W
1
t
)
;
(
W
2
t
)
a
r
e
t
w
o
i
n
d
e
p
e
n
d
e
n
t
B
r
o
w
n
i
a
n
m
o
t
i
o
n
s
,
a
n
d
w
h
e
r
e
t
h
e
m
a
-
t
r
i
x
P
1
2
m
a
y
b
e
t
a
k
e
n
e
q
u
a
l
t
o
:
P
1
2
=
"
(
b
￿
2
(
Y
t
)
￿
(
Z
t
)
￿
a
￿
2
(
Y
t
)
￿
2
(
Z
t
)
)
1
2
a
￿
(
Y
t
)
￿
(
Z
t
)
0
￿
(
Z
t
)
#
:
C
o
m
p
a
r
i
n
g
t
h
e
l
a
s
t
l
i
n
e
s
o
f
s
y
s
t
e
m
(
2
.
1
2
)
a
n
d
o
f
t
h
e
s
y
s
t
e
m
g
i
v
e
n
i
n
P
r
o
p
e
r
t
y
2
.
3
.
1
,
w
e
n
o
t
e
t
h
a
t
W
2
t
=
~
W
t
.
T
h
e
r
e
f
o
r
e
w
e
c
a
n
w
r
i
t
e
(
2
.
1
2
)
i
n
a
r
e
c
u
r
s
i
v
e
f
o
r
m
:
8
>
>
<
>
>
:
d
Y
t
=
a
￿
(
Y
t
)
￿
(
Z
t
)
d
t
+
[
b
￿
2
(
Y
t
)
￿
(
Z
t
)
￿
a
￿
2
(
Y
t
)
￿
(
Z
t
)
]
1
2
d
W
1
t
+
a
￿
(
Y
t
)
￿
(
Z
t
)
d
~
W
t
;
d
Z
t
=
￿
(
Z
t
)
d
t
+
￿
(
Z
t
)
d
~
W
t
:
(
2
.
1
4
)
T
h
e
c
o
n
d
i
t
i
o
n
[
b
￿
2
(
Y
t
)
￿
(
Z
t
)
￿
a
￿
2
(
Y
t
)
￿
2
(
Z
t
)
]
>
0
i
n
t
r
o
d
u
c
e
s
s
o
m
e
r
e
s
t
r
i
c
-
t
i
o
n
s
b
e
t
w
e
e
n
t
h
e
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
o
f
t
h
e
t
w
o
d
i
￿
e
r
e
n
t
i
a
l
e
q
u
a
t
i
o
n
s
i
n
(
2
.
1
2
)
.
I
n
-
d
e
e
d
,
i
t
a
u
t
o
m
a
t
i
c
a
l
l
y
r
e
q
u
i
r
e
s
a
s
t
r
i
c
t
l
y
p
o
s
i
t
i
v
e
t
r
e
n
d
￿
(
￿
)
>
0
f
o
r
t
h
e
t
i
m
e
c
h
a
n
g
e
s
,
a
n
d
a
n
o
t
t
o
o
l
a
r
g
e
v
o
l
a
t
i
l
i
t
y
e
￿
e
c
t
.
T
h
e
s
e
c
o
n
d
i
t
i
o
n
s
a
r
e
n
a
t
u
r
a
l
t
o
e
n
s
u
r
e
t
h
a
t
Z
t
i
s
a
s
t
r
i
c
t
l
y
i
n
c
r
e
a
s
i
n
g
p
r
o
c
e
s
s
.
I
t
i
s
i
n
p
a
r
t
i
c
u
l
a
r
s
a
t
i
s
￿
e
d
w
h
e
n
:
￿
(
z
)
=
0
8
z
;
i
.
e
.
w
h
e
n
:
d
Z
t
=
￿
(
Z
t
)
d
t
(
)
Z
t
=
R
t
0
￿
s
d
s
,
w
h
e
r
e
￿
s
=
￿
(
Z
s
)
:
I
t
i
s
w
o
r
t
h
n
o
t
i
n
g
t
h
a
t
t
h
e
r
e
s
t
r
i
c
t
i
o
n
￿
(
z
)
=
0
i
s
o
f
t
e
n
e
n
c
o
u
n
t
e
r
e
d
i
n
￿
-
n
a
n
c
i
a
l
a
p
p
l
i
c
a
t
i
o
n
s
,
i
t
i
s
c
o
n
s
i
d
e
r
e
d
f
o
r
i
n
s
t
a
n
c
e
i
n
C
o
n
l
e
y
-
H
a
n
s
e
n
-
L
u
t
t
m
e
r
-
S
c
h
e
i
n
k
m
a
n
(
1
9
9
4
)
,
w
h
o
a
r
e
i
n
t
e
r
e
s
t
e
d
i
n
e
s
t
i
m
a
t
i
n
g
s
u
b
o
r
d
i
n
a
t
e
d
d
i
￿
u
s
i
o
n
s
,
o
r
i
n
Y
o
r
(
1
9
9
2
a
,
b
)
,
L
e
b
l
a
n
c
(
1
9
9
4
)
,
w
h
o
c
o
n
s
i
d
e
r
e
d
a
s
e
t
u
p
w
h
e
r
e
￿
s
i
s
a
n
e
x
p
o
n
e
n
t
i
a
l
o
f
t
h
e
B
r
o
w
n
i
a
n
m
o
t
i
o
n
~
W
p
l
u
s
a
d
r
i
f
t
.
O
n
e
s
h
o
u
l
d
o
b
s
e
r
v
e
t
h
a
t
t
h
e
d
r
i
f
t
a
n
d
t
h
e
v
o
l
a
t
i
l
i
t
y
t
e
r
m
s
i
n
t
h
e
b
i
v
a
r
i
a
t
e
s
y
s
t
e
m
(
2
.
1
3
)
a
r
e
w
i
t
h
r
e
s
p
e
c
t
t
o
t
h
e
i
n
f
o
r
m
a
t
i
o
n
g
e
n
e
r
a
t
e
d
b
y
b
o
t
h
p
r
o
c
e
s
s
e
s
1
3(
Y
t
;
Z
t
)
.
I
t
m
a
y
t
h
e
r
e
f
o
r
e
b
e
u
s
e
f
u
l
t
o
e
x
a
m
i
n
e
t
h
e
e
v
o
l
u
t
i
o
n
o
f
Y
t
w
i
t
h
r
e
s
p
e
c
t
t
o
i
t
s
o
w
n
￿
l
t
r
a
t
i
o
n
o
n
l
y
.
T
h
e
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
o
f
t
h
i
s
m
a
r
g
i
n
a
l
e
v
o
l
u
t
i
o
n
i
s
i
n
g
e
n
e
r
a
l
q
u
i
t
e
d
i
￿
c
u
l
t
,
b
u
t
i
t
m
a
y
b
e
d
i
s
c
u
s
s
e
d
i
n
s
p
e
c
i
￿
c
c
a
s
e
s
,
o
n
e
s
u
c
h
c
a
s
e
i
s
c
o
n
s
i
d
e
r
e
d
i
n
t
h
e
r
e
m
a
i
n
d
e
r
o
f
t
h
i
s
s
e
c
t
i
o
n
.
W
e
s
h
o
u
l
d
￿
r
s
t
p
o
i
n
t
o
u
t
t
h
a
t
P
r
o
p
e
r
t
y
2
.
3
.
1
r
e
m
a
i
n
s
v
a
l
i
d
i
f
t
h
e
d
r
i
f
t
a
n
d
v
o
l
a
t
i
l
i
t
y
p
a
r
a
m
e
t
e
r
s
f
o
r
t
h
e
s
t
o
c
h
a
s
t
i
c
d
i
￿
e
r
e
n
t
i
a
l
e
q
u
a
t
i
o
n
s
a
r
e
f
u
n
c
t
i
o
n
s
o
f
c
u
r
-
r
e
n
t
a
s
w
e
l
l
a
s
p
a
s
t
v
a
l
u
e
s
o
f
t
h
e
p
r
o
c
e
s
s
i
n
s
t
e
a
d
o
f
j
u
s
t
t
h
e
c
u
r
r
e
n
t
o
n
e
s
.
T
h
i
s
w
i
l
l
b
e
d
e
n
o
t
e
d
a
s
a
￿
(
Y
￿
z
)
;
b
￿
(
Y
￿
z
)
;
￿
￿
Z
t
;
~
W
t
￿
a
n
d
￿
￿
Z
t
;
~
W
t
￿
.
L
e
t
u
s
n
o
w
c
o
n
s
i
d
e
r
t
h
e
c
a
s
e
w
h
e
r
e
￿
￿
Z
t
;
~
W
t
￿
=
0
,
a
n
d
￿
￿
Z
t
;
~
W
t
￿
=
~
￿
￿
~
W
t
￿
:
T
h
e
n
w
e
c
a
n
w
r
i
t
e
:
d
Y
t
=
a
￿
(
Y
t
)
￿
￿
Z
t
;
~
W
t
￿
d
t
+
b
￿
(
Y
t
)
￿
￿
Z
t
;
~
W
t
￿
1
2
d
W
1
t
;
d
Y
t
=
a
￿
(
Y
t
)
~
￿
￿
~
W
t
￿
d
t
+
b
￿
(
Y
t
)
~
￿
1
2
￿
~
W
t
￿
d
W
1
t
;
S
i
n
c
e
(
W
1
t
)
;
￿
~
W
t
￿
a
r
e
i
n
d
e
p
e
n
d
e
n
t
B
r
o
w
n
i
a
n
m
o
t
i
o
n
s
,
w
e
o
b
t
a
i
n
t
h
e
f
o
l
l
o
w
i
n
g
e
q
u
a
l
i
t
y
i
n
d
i
s
t
r
i
b
u
t
i
o
n
:
d
Y
t
=
a
￿
(
Y
t
)
~
￿
(
W
t
)
d
t
+
b
￿
(
Y
t
)
~
￿
1
2
(
W
t
)
d
W
t
;
(
2
.
1
5
)
w
h
e
r
e
(
W
t
)
i
s
a
n
o
t
h
e
r
B
r
o
w
n
i
a
n
m
o
t
i
o
n
.
A
s
e
x
p
e
c
t
e
d
i
t
i
s
s
o
m
e
t
h
i
n
g
l
i
k
e
a
n
\
a
u
t
o
r
e
g
r
e
s
s
i
v
e
-
m
o
v
i
n
g
a
v
e
r
a
g
e
"
f
o
r
m
u
l
a
t
i
o
n
o
f
t
h
e
p
r
o
c
e
s
s
Y
t
,
w
h
e
r
e
t
h
e
d
r
i
f
t
a
n
d
v
o
l
a
t
i
l
i
t
y
p
a
r
a
m
e
t
e
r
s
b
o
t
h
d
e
p
e
n
d
o
n
t
h
e
p
a
s
t
v
a
l
u
e
s
Y
t
a
n
d
o
n
t
h
e
p
a
s
t
v
a
l
u
e
s
o
f
t
h
e
B
r
o
w
n
i
a
n
m
o
t
i
o
n
,
w
h
o
s
e
"
i
n
c
r
e
m
e
n
t
s
"
a
r
e
t
h
e
a
n
a
l
o
g
o
u
s
o
f
t
h
e
c
e
n
t
e
r
e
d
r
e
d
u
c
e
d
i
n
n
o
v
a
t
i
o
n
s
.
3
.
E
x
a
m
p
l
e
s
W
e
n
o
t
e
d
i
n
t
h
e
i
n
t
r
o
d
u
c
t
i
o
n
t
o
S
e
c
t
i
o
n
2
t
h
a
t
t
i
m
e
d
e
f
o
r
m
e
d
p
r
o
c
e
s
s
e
s
a
r
e
o
n
l
y
i
n
t
e
r
e
s
t
i
n
g
i
f
w
e
c
a
n
t
a
c
k
l
e
c
o
m
p
l
e
x
s
t
r
u
c
t
u
r
e
s
v
i
a
s
i
m
p
l
e
r
o
n
e
s
t
h
a
n
k
s
t
o
t
h
e
1
4r
e
s
c
a
l
i
n
g
o
f
t
i
m
e
.
I
t
i
s
t
h
e
r
e
f
o
r
e
i
m
p
o
r
t
a
n
t
t
o
h
a
v
e
"
w
o
r
k
a
b
l
e
"
e
x
a
m
p
l
e
s
w
h
i
c
h
c
a
n
b
e
u
s
e
d
i
n
m
a
t
h
e
m
a
t
i
c
a
l
￿
n
a
n
c
e
o
r
i
n
e
m
p
i
r
i
c
a
l
e
s
t
i
m
a
t
i
o
n
o
f
d
i
s
c
r
e
t
e
a
n
d
/
o
r
d
i
￿
u
s
i
o
n
p
r
o
c
e
s
s
e
s
.
T
h
e
e
x
a
m
p
l
e
s
d
e
s
c
r
i
b
e
d
i
n
t
h
i
s
s
e
c
t
i
o
n
w
i
l
l
a
l
s
o
s
e
r
v
e
a
s
i
l
l
u
s
t
r
a
t
i
o
n
s
o
f
t
h
e
r
e
s
u
l
t
s
e
s
t
a
b
l
i
s
h
e
d
i
n
t
h
e
p
r
e
v
i
o
u
s
s
e
c
t
i
o
n
.
I
n
t
h
i
s
s
e
c
t
i
o
n
w
e
w
i
l
l
e
l
a
b
o
r
a
t
e
o
n
s
e
v
e
r
a
l
e
x
a
m
p
l
e
s
,
b
e
g
i
n
n
i
n
g
w
i
t
h
t
i
m
e
c
h
a
n
g
e
d
B
e
s
s
e
l
p
r
o
c
e
s
s
e
s
i
n
S
e
c
t
i
o
n
3
.
1
,
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
e
s
i
n
S
e
c
t
i
o
n
3
.
2
a
n
d
l
a
s
t
b
u
t
n
o
t
l
e
a
s
t
t
h
e
t
i
m
e
d
e
f
o
r
m
e
d
r
a
n
d
o
m
w
a
l
k
w
i
t
h
d
r
i
f
t
.
3
.
1
.
T
i
m
e
d
e
f
o
r
m
e
d
B
e
s
s
e
l
p
r
o
c
e
s
s
e
s
T
h
i
s
￿
r
s
t
c
l
a
s
s
o
f
p
r
o
c
e
s
s
e
s
h
a
s
b
e
e
n
s
t
u
d
i
e
d
e
x
t
e
n
s
i
v
e
l
y
b
y
Y
o
r
(
1
9
9
2
a
,
b
)
.
W
h
i
l
e
w
e
o
m
i
t
a
l
l
t
h
e
s
p
e
c
i
￿
c
d
e
t
a
i
l
s
h
e
r
e
,
a
s
t
h
e
y
a
r
e
t
r
e
a
t
e
d
b
y
Y
o
r
,
w
e
w
o
u
l
d
l
i
k
e
t
o
u
s
e
t
h
e
e
x
a
m
p
l
e
o
f
B
e
s
s
e
l
p
r
o
c
e
s
s
e
s
t
o
f
u
r
t
h
e
r
c
l
a
r
i
f
y
t
h
e
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
(
2
.
1
3
)
a
n
d
(
2
.
1
5
)
.
T
h
e
i
n
i
t
i
a
l
m
o
d
e
l
i
s
:
8
<
:
d
Y
￿
z
=
￿
￿
+
￿
2
2
￿
(
Y
￿
z
)
￿
1
d
z
+
￿
d
W
￿
z
d
Z
t
=
e
x
p
2
￿
￿
~
W
t
+
￿
t
￿
d
t
;
(
3
.
1
)
w
h
e
r
e
Y
￿
z
f
o
l
l
o
w
s
a
B
e
s
s
e
l
p
r
o
c
e
s
s
.
S
y
s
t
e
m
(
3
.
1
)
i
s
s
i
m
i
l
a
r
t
o
t
h
a
t
d
e
￿
n
e
d
i
n
(
2
.
1
2
)
e
x
c
e
p
t
t
h
a
t
t
h
e
r
e
a
r
e
p
a
r
a
m
e
t
r
i
c
r
e
s
t
r
i
c
t
i
o
n
s
w
h
i
c
h
w
i
l
l
b
e
e
x
p
l
o
i
t
e
d
s
h
o
r
t
l
y
.
T
h
e
n
,
u
s
i
n
g
(
2
.
1
5
)
w
e
o
b
t
a
i
n
:
d
Y
t
=
￿
￿
+
￿
2
2
￿
e
x
p
2
(
￿
W
t
+
￿
t
)
Y
￿
1
t
d
t
+
￿
e
x
p
(
￿
W
t
+
￿
t
)
d
W
t
:
A
s
o
l
u
t
i
o
n
o
f
t
h
i
s
s
t
o
c
h
a
s
t
i
c
d
i
￿
e
r
e
n
t
i
a
l
e
q
u
a
t
i
o
n
c
a
n
b
e
w
r
i
t
t
e
n
a
s
:
Y
t
=
e
x
p
[
￿
W
t
+
￿
t
]
(
)
d
Y
t
=
￿
￿
+
￿
2
2
￿
Y
t
d
t
+
￿
Y
t
d
W
t
;
w
h
i
c
h
c
o
r
r
e
s
p
o
n
d
s
t
o
a
g
e
o
m
e
t
r
i
c
B
r
o
w
n
i
a
n
m
o
t
i
o
n
w
i
t
h
d
r
i
f
t
.
T
h
i
s
e
x
a
m
p
l
e
i
l
l
u
s
t
r
a
t
e
s
h
o
w
s
i
m
p
l
i
￿
c
a
t
i
o
n
s
a
r
i
s
e
b
e
c
a
u
s
e
o
f
t
h
e
s
t
r
o
n
g
l
i
n
k
s
i
n
t
r
o
d
u
c
e
d
b
e
t
w
e
e
n
t
h
e
p
a
r
a
m
e
t
e
r
s
d
e
￿
n
i
n
g
t
h
e
e
v
o
l
u
t
i
o
n
o
f
Y
￿
a
n
d
t
h
e
e
v
o
l
u
t
i
o
n
o
f
Z
i
n
(
3
.
1
)
.
A
s
n
o
t
e
d
b
e
f
o
r
e
,
t
h
i
s
p
r
o
c
e
s
s
h
a
s
s
o
m
e
u
s
e
f
u
l
a
p
p
l
i
c
a
t
i
o
n
s
i
n
￿
n
a
n
c
e
i
n
t
h
e
p
r
i
c
i
n
g
o
f
o
p
t
i
o
n
s
.
S
e
e
i
n
p
a
r
t
i
c
u
l
a
r
G
e
m
a
n
a
n
d
Y
o
r
(
1
9
9
3
)
a
n
d
L
e
b
l
a
n
c
(
1
9
9
4
)
.
T
h
e
f
o
r
m
e
r
s
t
u
d
y
t
h
e
p
r
i
c
i
n
g
o
f
A
s
i
a
n
o
p
t
i
o
n
s
w
h
i
l
e
t
h
e
l
a
t
t
e
r
e
x
a
m
i
n
e
s
o
p
t
i
o
n
p
r
i
c
i
n
g
i
n
a
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
c
o
n
t
e
x
t
.
1
53
.
2
.
T
i
m
e
d
e
f
o
r
m
e
d
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
T
h
e
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
i
s
o
f
c
o
u
r
s
e
t
h
e
s
i
m
p
l
e
s
t
e
x
a
m
p
l
e
o
f
a
s
t
a
t
i
o
n
a
r
y
c
o
n
t
i
n
u
o
u
s
t
i
m
e
p
r
o
c
e
s
s
s
a
t
i
s
f
y
i
n
g
a
d
i
￿
u
s
i
o
n
e
q
u
a
t
i
o
n
.
I
t
w
i
l
l
t
h
e
r
e
f
o
r
e
b
e
i
d
e
a
l
f
o
r
i
l
l
u
s
t
r
a
t
i
n
g
t
h
e
p
r
o
p
e
r
t
i
e
s
d
i
s
c
u
s
s
e
d
i
n
S
e
c
t
i
o
n
2
.
M
o
r
e
o
v
e
r
,
i
t
i
s
w
o
r
t
h
n
o
t
i
n
g
t
h
a
t
t
h
i
s
t
y
p
e
o
f
p
r
o
c
e
s
s
a
p
p
e
a
r
s
i
n
c
o
n
t
i
n
u
o
u
s
t
i
m
e
￿
n
a
n
c
e
a
p
p
l
i
c
a
t
i
o
n
s
p
a
r
t
i
c
u
-
l
a
r
l
y
i
n
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
s
.
G
h
y
s
e
l
s
a
n
d
J
a
s
i
a
k
(
1
9
9
4
)
f
o
r
i
n
s
t
a
n
c
e
u
s
e
d
a
s
u
b
o
r
d
i
n
a
t
e
d
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
t
o
a
n
a
l
y
z
e
t
h
e
H
u
l
l
-
W
h
i
t
e
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
w
i
t
h
a
t
i
m
e
d
e
f
o
r
m
e
d
e
v
o
l
u
t
i
o
n
o
f
t
h
e
v
o
l
a
t
i
l
i
t
y
p
r
o
c
e
s
s
.
W
e
w
i
l
l
￿
r
s
t
e
x
a
m
i
n
e
t
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
s
t
r
u
c
t
u
r
e
o
f
a
s
u
b
o
r
d
i
n
a
t
e
d
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
a
n
d
s
h
o
w
h
o
w
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
a
￿
e
c
t
s
t
h
e
t
e
m
p
o
r
a
l
d
e
p
e
n
d
e
n
c
e
o
f
t
h
e
p
r
o
c
e
s
s
.
T
y
p
i
c
a
l
l
y
,
i
n
d
i
s
c
r
e
t
e
c
a
l
e
n
d
a
r
t
i
m
e
s
u
c
h
p
r
o
c
e
s
s
e
s
h
a
v
e
a
n
A
R
M
A
r
e
p
-
r
e
s
e
n
t
a
t
i
o
n
w
i
t
h
u
n
c
o
r
r
e
l
a
t
e
d
,
a
n
d
y
e
t
n
o
n
l
i
n
e
a
r
l
y
d
e
p
e
n
d
e
n
t
,
i
n
n
o
v
a
t
i
o
n
s
.
W
e
t
h
e
r
e
f
o
r
e
e
x
a
m
i
n
e
a
l
s
o
t
h
e
n
o
n
l
i
n
e
a
r
d
e
p
e
n
d
e
n
c
i
e
s
.
3
.
2
.
1
.
D
e
￿
n
i
t
i
o
n
o
f
t
h
e
p
r
o
c
e
s
s
W
e
c
o
n
s
i
d
e
r
t
h
e
o
n
e
d
i
m
e
n
s
i
o
n
a
l
c
a
s
e
:
n
=
1
.
T
h
e
p
r
o
c
e
s
s
Y
￿
i
s
d
e
￿
n
e
d
a
s
t
h
e
s
t
a
t
i
o
n
a
r
y
s
o
l
u
t
i
o
n
o
f
t
h
e
s
t
o
c
h
a
s
t
i
c
d
i
￿
e
r
e
n
t
i
a
l
e
q
u
a
t
i
o
n
:
d
Y
￿
z
=
k
(
m
￿
Y
￿
z
)
d
z
+
￿
d
W
￿
z
;
k
>
0
;
￿
>
0
;
(
3
.
2
)
w
h
e
r
e
W
￿
i
s
a
B
r
o
w
n
i
a
n
m
o
t
i
o
n
i
n
d
e
x
e
d
b
y
Z
=
I
R
+
,
i
n
d
e
p
e
n
d
e
n
t
o
f
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
.
I
t
i
s
w
e
l
l
k
n
o
w
n
t
h
a
t
Y
￿
i
s
a
M
a
r
k
o
v
p
r
o
c
e
s
s
o
f
o
r
d
e
r
o
n
e
,
a
n
d
t
h
a
t
t
h
e
c
o
n
d
i
t
i
o
n
a
l
d
i
s
t
r
i
b
u
t
i
o
n
o
f
Y
￿
z
+
z
0
g
i
v
e
n
Y
￿
z
0
h
a
s
a
G
a
u
s
s
i
a
n
d
i
s
t
r
i
b
u
t
i
o
n
,
w
i
t
h
c
o
n
d
i
t
i
o
n
a
l
m
e
a
n
:
E
￿
Y
￿
z
+
z
0
j
Y
￿
z
0
￿
=
m
+
￿
z
￿
Y
￿
z
0
￿
m
￿
;
(
3
.
3
)
a
n
d
c
o
n
d
i
t
i
o
n
a
l
v
a
r
i
a
n
c
e
:
V
￿
Y
￿
z
+
z
0
j
Y
￿
z
0
￿
=
￿
2
1
￿
￿
2
z
1
￿
￿
2
;
(
3
.
4
)
w
i
t
h
:
￿
=
e
x
p
￿
k
.
L
e
t
u
s
n
o
w
a
s
s
u
m
e
a
g
a
i
n
t
h
e
i
n
d
e
p
e
n
d
e
n
c
e
A
s
s
u
m
p
t
i
o
n
A
.
1
h
o
l
d
s
a
n
d
t
h
a
t
=
=
I
N
.
T
h
e
n
t
h
e
p
r
e
v
i
o
u
s
p
r
o
p
e
r
t
i
e
s
m
a
y
b
e
r
e
w
r
i
t
t
e
n
i
n
c
a
l
e
n
d
a
r
t
i
m
e
a
s
:
1
6Y
t
=
m
+
￿
￿
Z
t
(
Y
t
￿
1
￿
m
)
+
(
￿
2
1
￿
￿
2
￿
Z
t
1
￿
￿
2
)
1
2
￿
t
;
(
3
.
5
)
w
h
e
r
e
￿
t
￿
I
:
I
:
N
(
0
;
1
)
a
n
d
i
n
d
e
p
e
n
d
e
n
t
o
f
Z
;
w
i
t
h
￿
Z
t
=
Z
t
￿
Z
t
￿
1
.
M
o
r
e
o
v
e
r
,
w
e
a
l
s
o
h
a
v
e
a
s
i
m
i
l
a
r
r
e
l
a
t
i
o
n
f
o
r
l
a
g
h
:
Y
t
=
m
+
￿
￿
h
Z
t
(
Y
t
￿
h
￿
m
)
+
(
￿
2
1
￿
￿
2
￿
h
Z
t
1
￿
￿
2
)
1
2
￿
h
;
t
;
(
3
.
6
)
w
h
e
r
e
￿
h
;
t
￿
N
(
0
;
1
)
a
n
d
i
s
i
n
d
e
p
e
n
d
e
n
t
o
f
Z
.
3
.
2
.
2
.
T
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
N
o
w
t
h
a
t
w
e
h
a
v
e
f
o
r
m
a
l
l
y
d
e
￿
n
e
d
t
h
e
p
r
o
c
e
s
s
,
l
e
t
u
s
s
t
u
d
y
i
t
s
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
-
e
r
t
i
e
s
.
T
h
i
s
e
n
t
a
i
l
s
o
f
c
o
u
r
s
e
a
s
t
u
d
y
o
f
t
h
e
t
e
m
p
o
r
a
l
d
e
p
e
n
d
e
n
c
e
o
f
t
h
e
p
r
o
c
e
s
s
a
s
m
e
a
s
u
r
e
d
b
y
t
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
.
W
e
w
i
l
l
s
t
u
d
y
s
e
v
e
r
a
l
c
a
s
e
s
w
h
e
r
e
w
e
c
a
n
c
o
m
p
a
r
e
t
h
e
t
e
m
p
o
r
a
l
d
e
p
e
n
d
e
n
c
e
o
f
Y
￿
a
n
d
t
h
a
t
o
f
Y
.
F
r
o
m
P
r
o
p
e
r
t
y
2
.
1
.
1
,
a
n
d
t
h
e
f
a
c
t
t
h
a
t
m
￿
(
z
)
=
m
;
￿
￿
(
z
)
=
(
￿
2
￿
z
)
/
(
1
￿
￿
2
)
;
w
e
d
i
r
e
c
t
l
y
o
b
t
a
i
n
t
h
a
t
:
m
(
t
)
=
m
,
￿
(
t
;
h
)
=
￿
2
1
￿
￿
2
E
￿
￿
~
￿
h
Z
t
￿
:
I
t
s
h
o
u
l
d
b
e
n
o
t
e
d
,
h
o
w
e
v
e
r
,
t
h
a
t
t
h
e
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
o
f
t
h
e
Y
a
n
d
Y
￿
p
r
o
c
e
s
s
e
s
m
a
y
b
e
r
a
t
h
e
r
d
i
￿
e
r
e
n
t
.
T
o
c
l
a
r
i
f
y
t
h
i
s
l
e
t
u
s
￿
r
s
t
e
x
a
m
i
n
e
a
p
a
r
t
i
c
u
l
a
r
c
a
s
e
i
n
w
h
i
c
h
t
h
e
y
a
r
e
s
i
m
i
l
a
r
.
T
h
i
s
i
s
a
c
c
o
m
p
l
i
s
h
e
d
v
i
a
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
u
l
t
:
P
r
o
p
e
r
t
y
3
.
2
.
1
:
I
f
Z
i
s
a
s
t
r
o
n
g
r
a
n
d
o
m
w
a
l
k
,
i
n
d
e
p
e
n
d
e
n
t
o
f
t
h
e
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
Y
￿
,
t
h
e
n
Y
h
a
s
a
l
i
n
e
a
r
a
u
t
o
r
e
g
r
e
s
s
i
v
e
r
e
p
r
e
s
e
n
t
a
t
i
o
n
o
f
o
r
d
e
r
1
.
1
7P
r
o
o
f
:
F
r
o
m
t
h
e
d
e
￿
n
i
t
i
o
n
o
f
t
h
e
a
u
t
o
c
o
r
r
e
l
a
t
i
o
n
w
e
h
a
v
e
:
￿
(
h
)
=
￿
(
h
)
￿
(
0
)
=
E
￿
￿
^
￿
h
Z
t
￿
=
E
h
￿
￿
Z
t
+
h
+
:
:
:
+
￿
Z
t
+
1
i
=
E
￿
￿
￿
Z
t
+
h
￿
:
:
:
E
￿
￿
￿
Z
t
+
1
￿
=
h
E
￿
￿
￿
Z
t
+
1
￿
i
h
=
r
h
;
w
h
e
r
e
r
=
E
￿
￿
￿
Z
t
+
1
￿
:
Q
.
E
.
D
.
M
o
r
e
o
v
e
r
,
f
r
o
m
t
h
e
c
o
n
v
e
x
i
t
y
i
n
e
q
u
a
l
i
t
y
a
n
d
t
h
e
r
e
s
t
r
i
c
t
i
o
n
0
<
￿
<
1
,
w
e
h
a
v
e
:
0
￿
r
=
E
￿
￿
￿
Z
t
+
1
￿
￿
￿
E
(
￿
Z
t
+
1
)
<
1
.
H
e
n
c
e
,
t
h
e
p
r
o
c
e
s
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
i
s
w
e
a
k
l
y
s
t
a
t
i
o
n
a
r
y
w
i
t
h
a
n
a
u
t
o
r
e
g
r
e
s
s
i
v
e
c
o
e
￿
c
i
e
n
t
w
h
i
c
h
i
s
s
m
a
l
l
e
r
t
h
a
n
￿
,
i
f
E
￿
￿
Z
t
+
1
>
1
.
I
n
f
a
c
t
t
h
e
v
a
l
u
e
o
f
r
d
e
p
e
n
d
s
o
n
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
￿
Z
t
+
1
.
T
o
i
l
l
u
s
t
r
a
t
e
t
h
i
s
,
l
e
t
u
s
c
o
n
s
i
d
e
r
i
n
c
r
e
m
e
n
t
s
w
i
t
h
a
P
a
s
c
a
l
d
i
s
t
r
i
b
u
t
i
o
n
w
i
t
h
p
a
r
a
m
e
t
e
r
￿
,
0
<
￿
<
1
:
P
[
￿
Z
t
+
1
=
n
]
=
(
1
￿
￿
)
￿
n
￿
1
;
n
￿
1
:
1
8S
o
,
t
h
a
t
:
r
=
P
n
￿
1
￿
n
(
1
￿
￿
)
￿
n
￿
1
=
￿
(
1
￿
￿
)
1
￿
￿
￿
.
T
h
e
e
￿
e
c
t
o
f
c
h
a
n
g
i
n
g
t
i
m
e
i
s
s
u
m
m
a
r
i
z
e
d
i
n
￿
g
u
r
e
3
.
1
,
w
h
e
r
e
t
h
e
a
u
t
o
r
e
g
r
e
s
-
s
i
v
e
c
o
e
￿
c
i
e
n
t
i
n
c
a
l
e
n
d
a
r
t
i
m
e
i
s
g
i
v
e
n
a
s
a
f
u
n
c
t
i
o
n
o
f
￿
.
S
o
f
a
r
w
e
f
o
c
u
s
s
e
d
o
n
a
s
i
t
u
a
t
i
o
n
w
h
e
r
e
Z
t
i
s
a
(
s
t
r
o
n
g
)
r
a
n
d
o
m
w
a
l
k
,
a
s
a
s
s
u
m
e
d
i
n
P
r
o
p
e
r
t
y
3
.
2
.
1
.
L
e
t
u
s
n
o
w
c
o
n
s
i
d
e
r
a
s
i
t
u
a
t
i
o
n
w
h
e
r
e
Z
t
i
s
n
o
l
o
n
g
e
r
a
s
t
r
o
n
g
r
a
n
d
o
m
w
a
l
k
,
b
u
t
￿
Z
t
i
s
s
t
i
l
l
s
t
r
o
n
g
l
y
s
t
a
t
i
o
n
a
r
y
.
T
h
e
n
w
e
c
a
n
s
t
i
l
l
c
h
a
r
a
c
t
e
r
i
z
e
t
h
e
a
s
y
m
p
t
o
t
i
c
b
e
h
a
v
i
o
r
o
f
t
h
e
a
u
t
o
c
o
r
r
e
l
a
t
i
o
n
c
o
e
￿
c
i
e
n
t
￿
(
￿
)
.
T
o
d
o
s
o
l
e
t
u
s
d
e
n
o
t
e
:
￿
2
=
￿
(
￿
Z
t
)
+
2
1
X
h
=
1
C
o
v
(
￿
Z
t
;
￿
Z
t
+
h
)
:
(
3
.
7
)
F
o
r
h
l
a
r
g
e
,
u
s
i
n
g
a
c
e
n
t
r
a
l
l
i
m
i
t
a
r
g
u
m
e
n
t
w
e
h
a
v
e
:
~
￿
h
Z
t
=
￿
Z
t
+
1
+
:
:
:
+
￿
Z
t
+
h
’
N
[
h
E
(
￿
Z
t
)
;
h
￿
2
]
;
E
x
p
l
o
i
t
i
n
g
t
h
i
s
p
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p
e
r
t
y
y
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e
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d
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￿
(
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=
E
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￿
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￿
h
Z
t
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E
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￿
h
E
(
￿
Z
t
)
+
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h
￿
u
￿
;
w
h
e
r
e
u
￿
N
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h
1
;
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h
e
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e
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r
1
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x
p
"
E
(
￿
Z
t
)
l
o
g
￿
+
￿
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(
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g
￿
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2
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(
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.
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)
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e
n
c
e
,
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r
l
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r
g
e
h
,
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h
e
p
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c
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h
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p
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p
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p
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c
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,
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i
t
h
a
u
t
o
r
e
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e
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￿
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n
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c
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e
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r
l
o
n
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c
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r
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>
￿
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E
(
￿
Z
t
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1
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￿
2
2
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o
g
￿
<
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(
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.
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)
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h
i
s
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n
d
i
t
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n
i
s
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u
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o
m
a
t
i
c
a
l
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y
s
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t
i
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￿
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r
E
(
￿
Z
t
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,
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t
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o
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r
E
(
￿
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t
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>
1
,
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n
p
a
r
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i
c
u
l
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r
i
f
t
h
e
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r
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c
e
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n
d
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o
v
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r
i
a
n
c
e
s
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o
v
(
￿
Z
t
;
￿
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t
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)
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r
e
s
u
￿
c
i
e
n
t
l
y
l
a
r
g
e
.
W
e
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n
c
l
u
d
e
t
h
i
s
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e
c
t
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n
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t
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n
g
t
h
a
t
t
h
e
b
e
h
a
v
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o
f
t
h
e
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n
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r
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u
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o
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e
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n
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n
c
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n
c
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n
l
y
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m
p
l
i
s
h
e
d
u
n
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p
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i
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u
m
p
t
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n
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r
e
g
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r
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n
g
t
h
e
t
e
m
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r
a
l
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e
p
e
n
d
e
n
c
e
o
f
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￿
Z
t
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c
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.
L
e
t
u
s
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r
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c
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i
d
e
r
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h
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t
￿
Z
t
i
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a
M
a
r
k
o
v
c
h
a
i
n
,
w
i
t
h
a
t
r
a
n
s
i
t
i
o
n
m
a
t
r
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x
M
w
h
o
s
e
e
l
e
m
e
n
t
s
a
r
e
:
m
i
j
=
P
[
￿
Z
t
=
j
j
￿
Z
t
￿
1
=
i
]
;
i
;
j
=
1
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:
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:
;
J
(
3
.
1
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)
T
h
e
n
w
e
o
b
t
a
i
n
a
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o
d
e
l
w
i
t
h
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u
a
l
i
t
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t
i
v
e
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c
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r
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a
l
t
e
r
n
a
t
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s
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e
￿
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r
e
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i
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.
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h
i
s
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o
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l
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s
q
u
i
t
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i
m
i
l
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r
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o
t
h
e
s
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o
c
h
a
s
t
i
c
s
w
i
t
c
h
i
n
g
r
e
g
i
m
e
i
n
H
a
m
i
l
t
o
n
(
1
9
8
9
)
,
e
x
c
e
p
t
t
h
a
t
h
e
r
e
t
h
e
e
￿
e
c
t
o
f
t
h
e
f
a
c
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r
i
s
n
o
n
l
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n
e
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.
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u
p
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w
e
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e
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￿
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n
v
a
r
i
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n
t
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o
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a
b
i
l
i
t
y
d
i
s
t
r
i
b
u
t
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o
n
a
s
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o
c
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t
e
d
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i
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h
M
,
t
h
e
n
t
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e
a
u
t
o
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r
r
e
l
a
t
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o
n
f
u
n
c
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n
i
s
a
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l
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:
￿
(
h
)
=
E
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￿
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￿
h
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￿
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￿
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￿
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￿
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￿
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)
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￿
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￿
1
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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2
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￿
2
:
:
:
￿
￿
h
m
￿
h
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￿
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M
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￿
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s
e
g
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l
e
l
e
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￿
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￿
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h
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￿
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￿
)
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s
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h
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o
r
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m
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n
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￿
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￿
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,
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h
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n
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￿
(
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(
￿
)
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￿
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￿
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.
1
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2
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n
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v
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r
t
h
e
m
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￿
)
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i
g
e
n
v
a
l
u
e
s
￿
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;
￿
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w
e
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n
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i
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e
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u
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o
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o
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r
e
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n
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:
￿
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=
J
P
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￿
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￿
h
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;
￿
j
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￿
j
2
I
C
:
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h
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s
i
m
p
l
i
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s
t
h
a
t
t
h
e
p
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o
c
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s
Y
h
a
s
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l
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￿
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p
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,
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i
t
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u
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r
e
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r
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i
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o
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￿
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￿
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[
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￿
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￿
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;
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h
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c
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c
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￿
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c
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b
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c
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c
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b
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c
i
r
c
u
m
s
t
a
n
c
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c
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p
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c
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p
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b
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i
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c
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i
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c
o
n
d
i
t
i
o
n
a
l
d
i
s
t
r
i
b
u
t
i
o
n
o
f
Y
t
g
i
v
e
n
Y
t
￿
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￿
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c
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c
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p
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b
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c
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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)
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￿
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g
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c
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￿
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b
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p
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b
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￿
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c
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c
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b
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p
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￿
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c
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c
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￿
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￿
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)
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￿
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￿
￿
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￿
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￿
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￿
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￿
m
)
=
m
+
r
(
Y
t
￿
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￿
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p
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p
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p
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c
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e
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c
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￿
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￿
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￿
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￿
1
]
=
V
h
m
+
￿
￿
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j
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￿
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￿
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￿
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￿
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￿
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￿
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:
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c
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￿
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c
e
s
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
f
e
a
t
u
r
e
s
c
o
n
d
i
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c
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￿
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c
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o
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r
e
d
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e
b
e
h
a
v
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t
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e
t
i
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c
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c
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c
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c
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h
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c
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c
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k
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c
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c
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￿
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c
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b
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u
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c
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p
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c
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b
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r
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d
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c
e
s
s
e
s
w
e
w
o
u
l
d
l
i
k
e
t
o
s
t
u
d
y
a
s
e
x
p
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c
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p
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c
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c
t
i
o
n
i
n
s
e
v
e
r
a
l
s
u
b
s
e
c
-
t
i
o
n
s
.
S
e
c
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n
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p
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c
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s
.
2
23
.
3
.
1
.
D
e
￿
n
i
t
i
o
n
o
f
t
h
e
p
r
o
c
e
s
s
W
e
a
s
s
u
m
e
t
h
a
t
t
h
e
i
n
i
t
i
a
l
p
r
o
c
e
s
s
i
s
a
(
m
u
l
t
i
v
a
r
i
a
t
e
)
r
a
n
d
o
m
w
a
l
k
w
i
t
h
d
r
i
f
t
:
d
Y
￿
z
=
a
￿
d
z
+
B
￿
d
W
z
;
(
3
.
1
3
)
w
h
e
r
e
W
z
i
s
a
s
t
a
n
d
a
r
d
B
r
o
w
n
i
a
n
m
o
t
i
o
n
.
W
e
i
m
m
e
d
i
a
t
e
l
y
d
e
d
u
c
e
f
r
o
m
t
h
i
s
t
h
a
t
:
Y
t
￿
Y
t
￿
1
=
Y
￿
Z
t
￿
Y
￿
Z
t
￿
1
=
a
￿
(
Z
t
￿
Z
t
￿
1
)
+
B
￿
￿
W
Z
t
￿
W
Z
t
￿
1
￿
;
s
o
t
h
a
t
t
h
e
￿
r
s
t
d
i
￿
e
r
e
n
c
e
d
p
r
o
c
e
s
s
c
a
n
b
e
w
r
i
t
t
e
n
a
s
:
￿
Y
t
=
a
￿
￿
Z
t
+
(
￿
Z
t
)
1
2
B
￿
￿
t
;
(
3
.
1
4
)
w
h
e
r
e
￿
t
￿
I
:
I
:
N
[
0
;
I
d
]
.
M
o
r
e
o
v
e
r
,
t
h
e
￿
r
s
t
a
n
d
s
e
c
o
n
d
o
r
d
e
r
m
o
m
e
n
t
s
o
f
Y
c
a
n
d
i
r
e
c
t
l
y
b
e
o
b
t
a
i
n
e
d
f
r
o
m
(
3
.
1
4
)
,
n
a
m
e
l
y
:
E
(
￿
Y
t
)
=
a
￿
E
(
￿
Z
t
)
;
C
o
v
(
￿
Y
t
;
￿
Y
t
+
h
)
=
a
￿
a
￿
0
C
o
v
(
￿
Z
t
;
￿
Z
t
+
h
)
+
E
(
￿
Z
t
)
B
￿
B
￿
0
￿
0
(
h
)
;
w
h
e
r
e
￿
0
(
h
)
i
s
t
h
e
K
r
o
n
e
c
k
e
r
s
y
m
b
o
l
,
a
n
d
￿
n
a
l
l
y
:
C
o
v
(
￿
Y
t
;
￿
Z
t
+
h
)
=
a
￿
C
o
v
(
￿
Z
t
;
￿
Z
t
+
h
)
.
3
.
3
.
2
.
A
p
a
r
t
i
c
u
l
a
r
c
a
s
e
:
Z
t
i
s
a
r
a
n
d
o
m
w
a
l
k
w
i
t
h
d
r
i
f
t
T
h
e
p
a
r
t
i
c
u
l
a
r
c
a
s
e
w
h
e
r
e
Z
t
i
s
a
r
a
n
d
o
m
w
a
l
k
i
s
o
f
s
p
e
c
i
a
l
i
n
t
e
r
e
s
t
a
s
i
t
y
i
e
l
d
s
a
n
e
a
s
y
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
o
f
l
e
p
t
o
k
u
r
t
i
c
f
e
a
t
u
r
e
s
i
n
t
h
e
Y
t
p
r
o
c
e
s
s
.
T
h
i
s
c
a
n
b
e
p
u
t
2
3t
o
u
s
e
i
n
t
h
e
c
o
n
s
t
r
u
c
t
i
o
n
o
f
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
s
.
W
e
w
i
l
l
￿
r
s
t
c
h
a
r
a
c
t
e
r
i
z
e
t
h
e
t
a
i
l
b
e
h
a
v
i
o
r
b
e
f
o
r
e
t
u
r
n
i
n
g
o
u
r
a
t
t
e
n
t
i
o
n
t
o
p
o
r
t
f
o
l
i
o
a
l
l
o
c
a
t
i
o
n
s
.
I
n
p
a
r
t
i
c
u
l
a
r
i
t
w
i
l
l
b
e
s
h
o
w
n
h
o
w
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
a
l
l
o
c
a
t
i
o
n
d
e
p
e
n
d
s
o
n
t
h
e
i
n
f
o
r
m
a
t
i
o
n
r
e
g
a
r
d
i
n
g
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
Z
t
.
I
f
Z
t
i
s
l
a
t
e
n
t
i
t
w
i
l
l
b
e
s
h
o
w
n
t
h
a
t
t
h
e
o
p
t
i
m
a
l
a
l
l
o
c
a
t
i
o
n
r
u
l
e
w
i
l
l
r
e
s
e
m
b
l
e
o
n
e
w
h
e
r
e
t
h
e
r
e
i
s
n
o
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
b
u
t
w
h
e
r
e
a
t
t
i
t
u
d
e
s
t
o
w
a
r
d
r
i
s
k
h
a
v
e
b
e
e
n
c
h
a
n
g
e
d
.
i
)
T
h
e
l
e
p
t
o
k
u
r
t
i
c
e
￿
e
c
t
W
h
e
n
Z
t
i
s
a
s
t
r
o
n
g
r
a
n
d
o
m
w
a
l
k
,
w
i
t
h
m
a
r
g
i
n
a
l
p
d
f
g
(
￿
)
,
t
h
e
p
r
o
c
e
s
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
i
s
a
l
s
o
a
s
t
r
o
n
g
r
a
n
d
o
m
w
a
l
k
w
i
t
h
m
a
r
g
i
n
a
l
p
d
f
f
o
r
t
h
e
i
n
c
r
e
m
e
n
t
s
:
f
(
￿
Y
t
)
=
Z
1
(
2
￿
)
￿
n
2
￿
￿
n
2
(
d
e
t
B
￿
B
￿
0
)
￿
1
2
￿
e
x
p
￿
(
￿
Y
t
￿
a
￿
￿
)
0
(
B
￿
B
￿
0
)
￿
1
(
￿
Y
t
￿
a
￿
￿
)
2
￿
g
(
￿
)
d
￿
:
T
h
i
s
p
d
f
a
p
p
e
a
r
s
a
g
a
i
n
a
s
a
m
i
x
t
u
r
e
o
f
G
a
u
s
s
i
a
n
d
i
s
t
r
i
b
u
t
i
o
n
s
,
w
h
i
c
h
w
i
l
l
m
o
d
-
i
f
y
t
h
e
t
a
i
l
s
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
(
￿
Y
t
)
c
o
m
p
a
r
e
d
t
o
t
h
e
t
a
i
l
s
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
(
￿
Y
￿
t
)
(
M
a
n
d
e
l
b
r
o
t
(
1
9
6
3
)
a
m
o
n
g
o
t
h
e
r
s
s
t
r
e
s
s
e
d
t
h
e
i
m
p
o
r
t
a
n
c
e
o
f
t
h
e
t
a
i
l
s
o
f
a
s
s
e
t
p
r
i
c
e
d
i
s
t
r
i
b
u
t
i
o
n
s
)
.
I
n
f
a
c
t
,
M
a
n
d
e
l
b
r
o
t
a
n
d
T
a
y
l
o
r
(
1
9
6
7
)
u
s
e
d
t
h
e
f
r
a
m
e
-
w
o
r
k
o
f
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
t
o
d
e
s
c
r
i
b
e
t
h
e
f
a
t
n
e
s
s
o
f
t
h
e
t
a
i
l
s
.
Y
e
t
t
h
e
r
e
s
u
l
t
h
e
r
e
m
a
y
s
e
e
m
d
i
￿
e
r
e
n
t
f
r
o
m
t
h
e
u
s
u
a
l
o
n
e
,
w
h
e
r
e
t
h
e
i
n
t
r
o
d
u
c
t
i
o
n
o
f
h
e
t
e
r
o
-
g
e
n
e
i
t
y
i
n
n
o
r
m
a
l
d
i
s
t
r
i
b
u
t
i
o
n
s
i
m
p
l
i
e
s
h
e
a
v
i
e
r
t
a
i
l
s
(
s
e
e
e
.
g
.
C
l
a
r
k
(
1
9
7
0
,
1
9
7
3
)
,
E
n
g
l
e
(
1
9
8
2
)
)
.
T
h
e
d
i
￿
e
r
e
n
c
e
i
s
a
c
o
n
s
e
q
u
e
n
c
e
o
f
t
h
e
f
a
c
t
t
h
a
t
t
h
e
t
i
m
e
c
h
a
n
g
e
n
o
t
o
n
l
y
a
￿
e
c
t
s
t
h
e
c
o
n
d
i
t
i
o
n
a
l
v
a
r
i
a
n
c
e
,
b
u
t
a
l
s
o
t
h
e
c
o
n
d
i
t
i
o
n
a
l
m
e
a
n
.
I
t
i
s
i
m
p
o
r
-
t
a
n
t
t
o
n
o
t
e
,
h
o
w
e
v
e
r
,
t
h
a
t
t
h
i
s
o
b
s
e
r
v
a
t
i
o
n
a
l
s
o
a
p
p
l
i
e
s
t
o
e
x
a
m
p
l
e
s
w
i
t
h
s
e
r
i
a
l
c
o
r
r
e
l
a
t
i
o
n
a
n
d
w
h
e
r
e
o
n
e
c
o
n
s
i
d
e
r
s
t
h
e
c
o
n
d
i
t
i
o
n
a
l
d
i
s
t
r
i
b
u
t
i
o
n
f
(
￿
Y
t
j
￿
Y
t
￿
1
)
.
I
n
d
e
e
d
i
t
i
s
k
n
o
w
n
t
h
a
t
a
f
t
e
r
t
a
k
i
n
g
i
n
t
o
a
c
c
o
u
n
t
c
o
n
d
i
t
i
o
n
a
l
l
i
n
e
a
r
d
e
p
e
n
d
e
n
c
e
,
c
o
n
d
i
t
i
o
n
a
l
h
e
t
e
r
o
s
k
e
d
a
s
t
i
c
i
t
y
a
n
d
t
h
e
e
m
p
i
r
i
c
a
l
k
u
r
t
o
s
i
s
m
a
y
b
e
l
a
r
g
e
r
o
r
s
m
a
l
l
e
r
t
h
a
n
t
h
a
t
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
G
a
u
s
s
i
a
n
d
i
s
t
r
i
b
u
t
i
o
n
.
T
o
f
u
r
t
h
e
r
e
x
p
l
o
r
e
t
h
i
s
,
l
e
t
u
s
c
o
m
p
u
t
e
t
h
e
c
e
n
t
e
r
e
d
f
o
u
r
t
h
o
r
d
e
r
m
o
m
e
n
t
,
f
o
r
n
=
1
:
E
[
￿
Y
t
￿
E
￿
Y
t
]
4
=
E
h
a
￿
(
￿
Z
t
￿
E
￿
Z
t
)
+
(
￿
Z
t
)
1
2
B
￿
￿
t
i
4
2
4=
a
￿
4
E
(
￿
Z
t
￿
E
￿
Z
t
)
4
+
6
a
￿
2
B
￿
2
E
h
(
￿
Z
t
)
(
￿
Z
t
￿
E
￿
Z
t
)
2
i
+
3
B
￿
4
E
(
￿
Z
2
t
)
:
I
t
f
o
l
l
o
w
s
t
h
a
t
:
E
[
￿
Y
t
￿
E
￿
Y
t
]
4
￿
3
[
V
(
￿
Y
t
)
]
2
=
a
￿
4
h
E
(
￿
Z
t
￿
E
￿
Z
t
)
4
￿
3
V
(
￿
Z
t
)
2
i
+
6
a
￿
2
B
￿
2
C
o
v
h
￿
Z
t
;
(
￿
Z
t
￿
E
￿
Z
t
)
2
i
+
3
B
￿
4
V
(
￿
Z
t
)
:
W
h
e
n
e
v
e
r
t
h
e
r
i
g
h
t
h
a
n
d
s
i
d
e
i
s
n
o
n
n
e
g
a
t
i
v
e
w
e
h
a
v
e
a
k
u
r
t
o
s
i
s
w
h
i
c
h
i
s
l
a
r
g
e
r
t
h
a
n
3
.
S
u
c
h
n
o
n
n
e
g
a
t
i
v
i
t
y
i
s
i
m
m
e
d
i
a
t
e
w
h
e
n
a
￿
=
0
,
i
.
e
.
t
h
e
r
e
i
s
n
o
h
e
t
e
r
o
-
g
e
n
e
i
t
y
i
n
t
h
e
c
o
n
d
i
t
i
o
n
a
l
m
e
a
n
.
I
n
t
h
e
g
e
n
e
r
a
l
c
a
s
e
t
h
e
s
i
g
n
w
i
l
l
d
e
p
e
n
d
o
n
t
h
e
k
u
r
t
o
s
i
s
o
f
t
h
e
t
i
m
e
i
n
c
r
e
m
e
n
t
s
￿
Z
t
(
i
n
p
a
r
t
i
c
u
l
a
r
i
f
a
￿
i
s
l
a
r
g
e
c
o
m
p
a
r
e
d
t
o
B
￿
)
,
a
n
d
o
n
t
h
e
c
o
v
a
r
i
a
n
c
e
t
e
r
m
C
o
v
h
￿
Z
t
;
(
￿
Z
t
￿
E
￿
Z
t
)
2
i
.
T
h
e
l
e
p
t
o
k
u
r
t
i
c
e
￿
e
c
t
m
a
y
b
e
i
m
p
o
r
t
a
n
t
a
s
s
h
o
w
n
i
n
t
h
e
f
o
l
l
o
w
i
n
g
e
x
a
m
p
l
e
f
s
e
e
F
e
l
l
e
r
(
1
9
5
7
)
g
.
L
e
t
u
s
a
s
s
u
m
e
n
=
1
,
a
￿
=
0
,
B
￿
=
1
,
a
n
d
a
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
w
i
t
h
d
e
n
s
i
t
y
:
g
(
￿
)
=
1
p
2
￿
p
￿
3
e
x
p
￿
1
2
￿
:
T
h
e
n
t
h
e
m
a
r
g
i
n
a
l
p
d
f
o
f
￿
y
t
i
s
:
f
(
￿
y
)
=
Z
1
2
￿
￿
￿
2
e
x
p
￿
1
2
￿
￿
1
+
(
￿
y
)
2
￿
d
￿
=
1
￿
1
1
+
(
￿
y
)
2
;
a
C
a
u
c
h
y
d
i
s
t
r
i
b
u
t
i
o
n
,
f
o
r
w
h
i
c
h
t
h
e
￿
r
s
t
o
r
d
e
r
m
o
m
e
n
t
d
o
e
s
n
o
t
e
x
i
s
t
.
i
i
)
C
o
m
p
a
r
i
s
o
n
o
f
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
s
I
n
￿
n
a
n
c
i
a
l
a
p
p
l
i
c
a
t
i
o
n
s
t
h
e
s
u
b
o
r
d
i
n
a
t
e
d
r
a
n
d
o
m
w
a
l
k
m
o
d
e
l
m
a
y
b
e
u
s
e
d
t
o
f
a
c
i
l
i
t
a
t
e
t
h
e
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
o
f
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
s
.
L
e
t
u
s
a
s
s
u
m
e
t
h
a
t
t
h
e
c
o
m
p
o
n
e
n
t
s
o
f
Y
t
a
r
e
t
h
e
l
o
g
-
p
r
i
c
e
s
o
f
a
s
e
t
o
f
￿
n
a
n
c
i
a
l
a
s
s
e
t
s
,
a
n
d
t
h
a
t
t
h
e
s
h
o
r
t
t
e
r
m
i
n
t
e
r
e
s
t
r
a
t
e
i
s
e
q
u
a
l
t
o
z
e
r
o
.
2
5W
e
m
a
y
d
e
t
e
r
m
i
n
e
t
w
o
m
e
a
n
-
v
a
r
i
a
n
c
e
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
s
d
e
p
e
n
d
i
n
g
o
n
w
h
e
t
h
e
r
w
e
h
a
v
e
o
r
n
o
t
i
n
f
o
r
m
a
t
i
o
n
o
n
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
.
T
h
e
s
e
o
p
t
i
m
a
l
a
l
l
o
c
a
t
i
o
n
s
a
r
e
r
e
s
p
e
c
t
i
v
e
l
y
:
￿
t
(
Z
)
=
[
V
(
￿
Y
t
j
Z
)
]
￿
1
E
(
￿
Y
t
j
Z
)
;
￿
=
V
(
￿
Y
t
)
￿
1
E
(
￿
Y
t
)
:
S
i
n
c
e
t
h
e
f
o
r
m
e
r
i
s
a
f
u
n
c
t
i
o
n
o
f
Z
t
i
t
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
c
a
s
e
w
h
e
r
e
t
h
e
p
o
r
t
f
o
l
i
o
a
l
l
o
c
a
t
i
o
n
i
s
a
n
e
x
p
l
i
c
i
t
f
u
n
c
t
i
o
n
o
f
a
n
(
o
b
s
e
r
v
a
b
l
e
)
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
.
R
e
p
l
a
c
i
n
g
t
h
e
m
o
m
e
n
t
s
b
y
t
h
e
i
r
e
x
p
l
i
c
i
t
e
x
p
r
e
s
s
i
o
n
s
,
w
e
h
a
v
e
f
o
r
t
h
e
a
l
l
o
c
a
t
i
o
n
r
u
l
e
s
u
s
i
n
g
Z
t
:
￿
t
(
Z
)
=
￿
B
￿
B
￿
0
￿
￿
1
a
￿
;
y
i
e
l
d
i
n
g
a
￿
x
e
d
c
o
m
p
o
s
i
t
i
o
n
o
f
t
h
e
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
w
h
i
c
h
i
s
a
l
s
o
e
q
u
a
l
t
o
t
h
e
c
o
m
p
o
s
i
t
i
o
n
i
n
i
n
t
r
i
n
s
i
c
t
i
m
e
.
N
o
w
w
i
t
h
o
u
t
t
h
e
i
n
f
o
r
m
a
t
i
o
n
o
n
t
h
e
d
i
r
e
c
t
i
n
g
t
i
m
e
p
r
o
c
e
s
s
w
e
h
a
v
e
t
h
e
f
o
l
-
l
o
w
i
n
g
a
l
l
o
c
a
t
i
o
n
r
u
l
e
:
￿
=
h
a
￿
a
￿
0
V
(
￿
Z
t
)
+
E
(
￿
Z
t
)
B
￿
B
￿
0
i
￿
1
a
￿
E
(
￿
Z
t
)
=
"
a
￿
a
￿
0
V
(
￿
Z
t
)
E
(
￿
Z
t
)
+
B
￿
B
￿
0
#
￿
1
a
￿
=
2
6
4
￿
B
￿
B
￿
0
￿
￿
1
￿
V
(
￿
Z
t
)
E
(
￿
Z
t
)
￿
B
￿
B
￿
0
￿
￿
1
a
￿
a
￿
0
￿
B
￿
B
￿
0
￿
￿
1
1
+
V
(
￿
Z
t
)
E
(
￿
Z
t
)
a
￿
0
(
B
￿
B
￿
0
)
￿
1
a
￿
3
7
5
a
￿
=
(
1
+
V
(
￿
Z
t
)
E
(
￿
Z
t
)
a
￿
0
￿
B
￿
B
￿
0
￿
￿
1
a
￿
#
￿
1
￿
B
￿
B
￿
0
￿
￿
1
a
￿
:
2
6W
h
i
l
e
t
h
i
s
p
o
r
t
f
o
l
i
o
i
s
p
r
o
p
o
r
t
i
o
n
a
l
t
o
￿
t
(
Z
)
i
t
c
a
n
b
e
s
e
e
n
t
h
a
t
t
o
c
o
r
r
e
c
t
f
o
r
t
h
e
l
a
c
k
o
f
i
n
f
o
r
m
a
t
i
o
n
,
t
h
e
a
g
e
n
t
h
a
s
t
o
m
o
d
i
f
y
h
i
s
r
i
s
k
a
v
e
r
s
i
o
n
.
S
u
p
p
o
s
e
t
h
e
r
i
s
k
a
v
e
r
s
i
o
n
c
o
e
￿
c
i
e
n
t
i
s
￿
,
w
h
e
n
t
h
e
i
n
f
o
r
m
a
t
i
o
n
o
n
Z
i
s
a
v
a
i
l
a
b
l
e
.
T
h
e
n
t
o
o
b
t
a
i
n
t
h
e
s
a
m
e
o
p
t
i
m
a
l
p
o
r
t
f
o
l
i
o
a
l
l
o
c
a
t
i
o
n
w
i
t
h
o
u
t
i
n
f
o
r
m
a
t
i
o
n
r
e
q
u
i
r
e
s
a
r
i
s
k
a
v
e
r
s
i
o
n
c
o
e
￿
c
i
e
n
t
e
q
u
a
l
t
o
:
￿
￿
=
￿
"
1
+
V
(
￿
Z
t
)
E
(
￿
Z
t
)
a
￿
0
￿
B
￿
B
￿
0
￿
￿
1
a
￿
#
:
3
.
3
.
3
.
S
u
b
o
r
d
i
n
a
t
e
d
r
a
n
d
o
m
w
a
l
k
i
n
d
i
s
c
r
e
t
e
t
i
m
e
T
h
e
t
w
o
p
r
e
c
e
d
i
n
g
s
e
c
t
i
o
n
s
d
e
a
l
t
w
i
t
h
c
o
n
t
i
n
u
o
u
s
t
i
m
e
m
o
d
e
l
s
.
H
e
r
e
w
e
e
x
a
m
i
n
e
t
h
e
d
i
s
c
r
e
t
e
t
i
m
e
c
a
s
e
,
h
e
n
c
e
=
=
Z
=
I
N
.
T
h
e
s
u
b
o
r
d
i
n
a
t
e
d
r
a
n
d
o
m
w
a
l
k
i
n
d
i
s
c
r
e
t
e
t
i
m
e
c
a
n
b
e
d
e
￿
n
e
d
a
s
f
o
l
l
o
w
s
:
Y
￿
z
=
z
X
n
=
0
X
n
;
z
2
I
N
;
(
3
.
1
5
)
w
h
e
r
e
(
X
n
;
n
2
I
N
)
i
s
a
s
e
q
u
e
n
c
e
o
f
i
.
i
.
d
.
r
a
n
d
o
m
v
a
r
i
a
b
l
e
s
.
I
t
s
h
o
u
l
d
b
e
n
o
t
e
d
t
h
a
t
,
u
n
l
i
k
e
t
h
e
G
a
u
s
s
i
a
n
i
n
n
o
v
a
t
i
o
n
s
a
p
p
e
a
r
i
n
g
i
n
t
h
e
c
o
n
t
i
n
u
o
u
s
t
i
m
e
m
o
d
e
l
(
3
.
1
3
)
,
w
e
c
o
v
e
r
a
m
u
c
h
w
i
d
e
r
c
l
a
s
s
o
f
d
i
s
t
r
i
b
u
t
i
o
n
s
i
n
(
3
.
1
5
)
.
T
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
i
s
a
s
s
u
m
e
d
t
o
b
e
w
i
t
h
i
.
i
.
d
.
i
n
c
r
e
m
e
n
t
s
￿
Z
t
,
w
h
i
c
h
a
m
o
u
n
t
s
t
o
a
g
e
n
e
r
a
l
i
z
a
t
i
o
n
i
n
d
i
s
c
r
e
t
e
t
i
m
e
o
f
t
h
e
e
x
a
m
p
l
e
c
o
n
s
i
d
e
r
e
d
i
n
t
h
e
p
r
e
v
i
o
u
s
s
e
c
t
i
o
n
.
W
e
w
i
l
l
￿
r
s
t
e
x
a
m
i
n
e
t
h
e
g
e
n
e
r
a
l
p
r
o
p
e
r
t
i
e
s
o
f
s
u
c
h
a
p
r
o
c
e
s
s
a
n
d
t
h
e
n
f
o
c
u
s
o
n
a
s
p
e
c
i
￿
c
e
x
a
m
p
l
e
y
i
e
l
d
i
n
g
t
r
a
c
t
a
b
l
e
f
o
r
m
u
l
a
s
.
T
h
e
l
a
t
t
e
r
w
i
l
l
b
e
o
b
t
a
i
n
e
d
f
o
r
a
P
o
i
s
s
o
n
m
i
x
t
u
r
e
.
i
)
G
e
n
e
r
a
l
p
r
o
p
e
r
t
i
e
s
L
e
t
t
h
e
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
Y
t
=
Y
￿
z
t
b
e
d
e
￿
n
e
d
f
o
l
l
o
w
i
n
g
(
3
.
1
5
)
,
n
a
m
e
l
y
:
Y
t
=
Z
t
X
n
=
0
X
n
=
Z
t
￿
1
X
n
=
0
X
n
+
Z
t
X
n
=
Z
t
￿
1
+
1
X
n
=
Y
t
￿
1
+
Z
t
X
n
=
Z
t
￿
1
+
1
X
n
;
(
3
.
1
6
)
w
h
e
r
e
w
e
u
s
e
t
h
e
c
o
n
v
e
n
t
i
o
n
Z
t
P
n
=
Z
t
￿
1
+
1
X
n
=
0
,
i
f
Z
t
=
Z
t
￿
1
o
r
￿
Z
t
=
0
.
I
t
f
o
l
l
o
w
s
f
r
o
m
(
3
.
1
6
)
t
h
a
t
i
n
c
r
e
m
e
n
t
s
i
n
Y
t
,
i
.
e
.
￿
Y
t
,
a
r
e
i
.
i
.
d
.
s
o
t
h
a
t
t
h
e
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
2
7i
s
a
l
s
o
a
s
t
r
o
n
g
r
a
n
d
o
m
w
a
l
k
i
n
c
a
l
e
n
d
a
r
t
i
m
e
.
4
O
b
v
i
o
u
s
l
y
,
s
i
n
c
e
b
o
t
h
Y
a
n
d
Y
￿
a
r
e
s
t
r
o
n
g
r
a
n
d
o
m
w
a
l
k
s
w
e
w
o
u
l
d
l
i
k
e
t
o
c
o
m
p
a
r
e
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
s
g
o
v
e
r
n
i
n
g
t
h
e
i
n
c
r
e
m
e
n
t
a
l
p
r
o
c
e
s
s
e
s
i
n
b
o
t
h
c
a
s
e
s
.
S
u
c
h
a
c
o
m
p
a
r
i
s
o
n
i
s
t
y
p
i
c
a
l
l
y
p
e
r
f
o
r
m
e
d
v
i
a
L
a
p
l
a
c
e
’
s
s
e
c
o
n
d
t
r
a
n
s
f
o
r
m
s
.
F
o
r
t
h
e
u
n
i
v
a
r
i
a
t
e
c
a
s
e
t
h
e
y
a
r
e
d
e
￿
n
e
d
b
y
:
￿
￿
(
u
)
=
l
o
g
E
(
e
x
p
u
X
n
)
=
l
o
g
E
(
e
x
p
u
￿
Y
￿
n
)
,
￿
(
u
)
=
l
o
g
E
(
e
x
p
u
￿
Z
t
)
,
￿
(
u
)
=
l
o
g
E
(
e
x
p
u
￿
Y
t
)
.
B
e
c
a
u
s
e
o
f
t
h
e
s
t
r
u
c
t
u
r
e
o
f
s
u
b
o
r
d
i
n
a
t
i
o
n
,
s
e
e
f
o
r
i
n
s
t
a
n
c
e
(
2
.
3
)
,
w
e
c
a
n
a
l
s
o
w
r
i
t
e
:
￿
(
u
)
=
￿
[
￿
￿
(
u
)
]
:
T
o
e
x
a
m
i
n
e
t
h
e
r
e
l
a
t
i
o
n
b
e
t
w
e
e
n
t
h
e
i
n
c
r
e
m
e
n
t
s
o
f
b
o
t
h
r
a
n
d
o
m
w
a
l
k
s
i
n
o
p
-
e
r
a
t
i
o
n
a
l
a
n
d
c
a
l
e
n
d
a
r
t
i
m
e
,
w
e
r
e
c
a
l
l
t
h
a
t
L
a
p
l
a
c
e
’
s
s
e
c
o
n
d
t
r
a
n
s
f
o
r
m
c
a
n
b
e
e
x
p
e
n
d
e
d
a
s
:
￿
(
u
)
=
u
m
+
u
2
2
m
2
+
u
3
6
m
3
+
u
4
2
4
(
m
4
￿
3
m
2
2
)
+
o
(
u
4
)
;
w
h
e
r
e
m
i
s
t
h
e
m
e
a
n
a
n
d
m
j
d
e
n
o
t
e
s
j
t
h
c
e
n
t
e
r
e
d
m
o
m
e
n
t
.
R
e
p
l
a
c
i
n
g
m
a
n
d
m
j
b
y
￿
a
n
d
￿
j
o
r
￿
￿
a
n
d
￿
￿
j
y
i
e
l
d
s
i
m
i
l
a
r
e
x
p
r
e
s
s
i
o
n
s
f
o
r
￿
(
￿
)
a
n
d
￿
￿
(
￿
)
.
M
o
r
e
o
v
e
r
,
t
h
e
f
o
l
l
o
w
i
n
g
h
o
l
d
s
:
￿
=
m
￿
￿
;
￿
2
=
m
￿
￿
2
+
m
2
￿
￿
2
;
￿
3
=
m
￿
￿
3
+
3
m
2
￿
￿
￿
￿
2
+
m
3
￿
￿
3
;
￿
4
￿
3
￿
2
2
=
m
(
￿
￿
4
￿
3
￿
￿
2
2
)
+
3
m
2
￿
￿
2
2
+
4
m
2
￿
￿
￿
￿
3
+
6
m
3
￿
￿
2
￿
￿
2
+
￿
￿
4
(
m
4
￿
3
m
2
2
)
:
T
h
e
￿
r
s
t
t
e
r
m
o
n
t
h
e
r
i
g
h
t
h
a
n
d
s
i
d
e
i
n
e
a
c
h
o
f
t
h
e
f
o
u
r
e
x
p
r
e
s
s
i
o
n
s
i
s
o
b
t
a
i
n
e
d
t
h
r
o
u
g
h
E
(
￿
Z
t
)
P
n
=
1
X
n
,
i
.
e
.
r
e
p
l
a
c
i
n
g
Z
t
b
y
i
t
s
e
x
p
e
c
t
e
d
v
a
l
u
e
s
.
T
h
e
n
e
x
t
t
e
r
m
s
s
p
e
c
i
f
y
t
h
e
i
m
p
a
c
t
o
f
t
h
e
s
t
o
c
h
a
s
t
i
c
v
a
r
i
a
t
i
o
n
i
n
Z
t
o
n
t
h
e
m
o
m
e
n
t
s
.
I
t
i
s
w
o
r
t
h
n
o
t
i
n
g
,
4
T
h
i
s
r
e
a
￿
r
m
s
t
h
e
o
b
s
e
r
v
a
t
i
o
n
d
e
d
u
c
e
d
f
r
o
m
P
r
o
p
e
r
t
y
2
.
1
.
3
,
t
h
a
t
f
o
r
Y
t
o
b
e
n
o
n
s
t
a
t
i
o
n
a
r
y
,
i
t
i
s
n
e
c
e
s
s
a
r
y
t
h
a
t
b
o
t
h
Y
￿
a
n
d
Z
a
r
e
n
o
n
s
t
a
t
i
o
n
a
r
y
.
2
8f
o
r
i
n
s
t
a
n
c
e
,
t
h
a
t
f
o
r
a
s
y
m
m
e
t
r
i
c
X
n
p
r
o
c
e
s
s
(
i
.
e
.
￿
￿
3
=
0
)
o
n
e
d
o
e
s
n
o
t
i
n
g
e
n
-
e
r
a
l
o
b
t
a
i
n
a
s
y
m
m
e
t
r
i
c
a
l
l
y
d
i
s
t
r
i
b
u
t
e
d
i
n
c
r
e
m
e
n
t
p
r
o
c
e
s
s
w
i
t
h
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
.
I
n
d
e
e
d
,
￿
3
=
3
m
2
￿
￿
￿
￿
2
+
m
3
￿
￿
3
i
s
t
y
p
i
c
a
l
l
y
n
o
n
z
e
r
o
u
n
l
e
s
s
X
h
a
s
z
e
r
o
m
e
a
n
,
i
.
e
.
￿
￿
=
0
.
i
i
)
P
o
i
s
s
o
n
m
i
x
t
u
r
e
s
A
s
p
e
c
i
￿
c
c
a
s
e
w
h
i
c
h
i
s
o
f
p
r
a
c
t
i
c
a
l
i
n
t
e
r
e
s
t
i
s
t
h
e
P
o
i
s
s
o
n
m
i
x
t
u
r
e
m
o
d
e
l
w
h
e
r
e
￿
Z
t
h
a
s
a
P
o
i
s
s
o
n
P
(
￿
)
d
i
s
t
r
i
b
u
t
i
o
n
[
s
e
e
G
o
o
v
a
e
r
t
s
e
t
a
l
.
(
1
9
9
1
)
]
.
W
e
a
l
s
o
a
s
s
u
m
e
t
h
a
t
t
h
e
i
n
c
r
e
m
e
n
t
s
￿
Y
t
t
a
k
e
p
o
s
i
t
i
v
e
i
n
t
e
g
e
r
v
a
l
u
e
s
.
C
o
n
s
i
d
e
r
n
o
w
t
h
e
f
u
n
c
t
i
o
n
s
￿
￿
(
u
)
=
E
￿
u
￿
Y
￿
t
￿
a
n
d
￿
(
u
)
=
E
￿
u
￿
Y
t
￿
.
I
t
i
s
e
a
s
y
t
o
v
e
r
i
f
y
t
h
a
t
:
￿
(
u
)
=
e
x
p
￿
￿
h
1
￿
￿
￿
(
u
)
i
;
(
3
.
1
7
)
a
n
d
h
e
n
c
e
,
d
i
￿
e
r
e
n
t
i
a
t
i
n
g
(
3
.
1
7
)
y
i
e
l
d
s
:
@
￿
(
u
)
@
u
=
￿
￿
(
u
)
@
￿
￿
(
u
)
@
u
:
(
3
.
1
8
)
T
h
e
l
a
t
t
e
r
e
q
u
a
t
i
o
n
a
l
l
o
w
s
u
s
t
o
c
o
m
p
u
t
e
r
e
c
u
r
s
i
v
e
l
y
t
h
e
r
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n
t
h
e
e
l
e
m
e
n
t
a
r
y
p
r
o
b
a
b
i
l
i
t
i
e
s
p
￿
i
;
i
=
0
;
1
;
:
:
:
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
i
n
c
r
e
m
e
n
t
s
￿
Y
￿
t
a
n
d
t
h
o
s
e
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
￿
Y
t
,
w
h
i
c
h
w
i
l
l
b
e
d
e
n
o
t
e
d
p
i
;
i
=
0
;
1
;
:
:
:
I
n
d
e
e
d
,
f
r
o
m
(
3
.
1
8
)
o
n
e
o
b
t
a
i
n
s
t
h
a
t
:
1
X
i
=
1
u
i
￿
1
i
p
i
=
￿
1
X
j
=
0
u
j
p
j
1
X
k
=
1
￿
k
￿
1
k
p
￿
k
:
(
3
.
1
9
)
N
o
w
,
c
o
m
p
a
r
i
n
g
t
h
e
c
o
e
￿
c
i
e
n
t
s
c
o
r
r
e
s
p
o
n
d
i
n
g
t
o
t
h
e
t
e
r
m
s
o
f
t
h
e
s
a
m
e
o
r
d
e
r
o
n
b
o
t
h
s
i
d
e
s
o
f
(
3
.
1
9
)
y
i
e
l
d
s
[
S
e
e
P
a
n
j
e
r
(
1
9
8
1
)
]
:
p
i
=
￿
i
i
￿
1
X
j
=
0
p
j
p
￿
i
￿
j
(
i
￿
j
)
:
(
3
.
2
0
)
T
h
e
f
o
r
m
u
l
a
(
3
.
2
0
)
c
a
n
b
e
u
s
e
d
f
o
r
r
e
c
u
r
s
i
v
e
c
a
l
c
u
l
a
t
i
o
n
s
o
f
t
h
e
c
o
r
r
e
s
p
o
n
d
e
n
c
e
b
e
t
w
e
e
n
p
i
a
n
d
p
￿
i
.
T
h
i
s
m
a
p
p
i
n
g
i
s
p
a
r
t
i
c
u
l
a
r
l
y
u
s
e
f
u
l
i
n
e
s
t
i
m
a
t
i
o
n
s
i
n
c
e
t
h
e
l
i
k
e
-
l
i
h
o
o
d
f
u
n
c
t
i
o
n
o
f
(
￿
Y
t
;
t
=
1
;
:
:
:
;
T
)
h
a
s
t
o
b
e
e
x
p
r
e
s
s
e
d
i
n
t
e
r
m
s
o
f
t
h
e
s
t
r
u
c
t
u
r
a
l
p
a
r
a
m
e
t
e
r
s
￿
a
n
d
p
￿
i
.
2
94
.
S
t
a
t
i
s
t
i
c
a
l
i
n
f
e
r
e
n
c
e
f
o
r
s
u
b
o
r
d
i
n
a
t
e
d
s
t
o
c
h
a
s
t
i
c
p
r
o
c
e
s
s
e
s
I
n
t
h
e
p
r
e
v
i
o
u
s
t
w
o
s
e
c
t
i
o
n
s
w
e
d
i
s
c
u
s
s
e
d
s
e
v
e
r
a
l
e
l
e
m
e
n
t
s
o
f
t
h
e
t
h
e
o
r
y
o
f
t
i
m
e
d
e
f
o
r
m
e
d
s
t
o
c
h
a
s
t
i
c
p
r
o
c
e
s
s
e
s
i
n
d
i
s
c
r
e
t
e
a
n
d
c
o
n
t
i
n
u
o
u
s
t
i
m
e
.
W
e
a
l
s
o
p
r
o
v
i
d
e
d
s
p
e
c
i
￿
c
e
x
a
m
p
l
e
s
o
f
p
r
o
c
e
s
s
e
s
t
h
a
t
a
r
e
p
o
t
e
n
t
i
a
l
l
y
u
s
e
f
u
l
i
n
￿
n
a
n
c
i
a
l
t
i
m
e
s
e
r
i
e
s
m
o
d
e
l
l
i
n
g
.
W
e
t
u
r
n
o
u
r
a
t
t
e
n
t
i
o
n
n
o
w
t
o
s
t
a
t
i
s
t
i
c
a
l
i
s
s
u
e
s
i
n
v
o
l
v
i
n
g
t
h
e
e
s
t
i
m
a
t
i
o
n
o
f
s
u
b
o
r
d
i
n
a
t
e
d
s
t
o
c
h
a
s
t
i
c
p
r
o
c
e
s
s
e
s
.
I
n
a
￿
r
s
t
s
u
b
s
e
c
t
i
o
n
w
e
d
e
s
c
r
i
b
e
t
h
e
r
o
l
e
p
l
a
y
e
d
b
y
t
h
e
d
i
￿
e
r
e
n
t
p
a
r
a
m
e
t
e
r
s
i
n
a
g
e
n
e
r
i
c
m
o
d
e
l
w
i
t
h
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
.
T
h
e
d
i
s
c
u
s
s
i
o
n
o
f
e
s
t
i
m
a
t
i
o
n
i
s
d
i
v
i
d
e
d
i
n
t
w
o
c
a
s
e
s
,
a
￿
r
s
t
o
n
e
w
h
e
r
e
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
Z
t
i
s
o
b
s
e
r
v
a
b
l
e
,
w
h
i
c
h
i
s
t
r
e
a
t
e
d
i
n
s
e
c
t
i
o
n
4
.
2
,
a
n
d
a
s
e
c
o
n
d
s
i
t
u
a
t
i
o
n
w
h
e
r
e
Z
t
i
s
l
a
t
e
n
t
.
T
h
e
l
a
t
t
e
r
i
s
t
r
e
a
t
e
d
i
n
s
e
c
t
i
o
n
4
.
3
.
4
.
1
.
P
a
r
a
m
e
t
e
r
s
o
f
i
n
t
e
r
e
s
t
T
h
e
a
n
a
l
y
s
i
s
p
r
e
s
e
n
t
e
d
i
n
t
h
e
p
r
e
v
i
o
u
s
s
e
c
t
i
o
n
s
r
e
v
e
a
l
s
t
h
a
t
a
g
e
n
e
r
i
c
m
o
d
e
l
c
o
n
-
t
a
i
n
s
t
w
o
t
y
p
e
s
o
f
p
a
r
a
m
e
t
e
r
s
:
(
1
)
t
h
o
s
e
c
h
a
r
a
c
t
e
r
i
z
i
n
g
t
h
e
e
v
o
l
u
t
i
o
n
o
f
t
h
e
d
i
r
e
c
t
-
i
n
g
p
r
o
c
e
s
s
i
n
i
n
t
r
i
n
s
i
c
t
i
m
e
,
a
n
d
(
2
)
t
h
o
s
e
c
o
r
r
e
s
p
o
n
d
i
n
g
t
o
t
h
e
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
.
I
t
i
s
i
m
p
o
r
t
a
n
t
t
o
n
o
t
e
t
h
a
t
t
h
e
k
n
o
w
l
e
d
g
e
o
f
t
h
e
s
e
t
w
o
t
y
p
e
s
o
f
p
a
r
a
m
e
t
e
r
s
i
s
i
m
p
o
r
t
a
n
t
i
n
p
r
a
c
t
i
c
e
.
I
n
d
e
e
d
l
e
t
u
s
f
o
r
i
n
s
t
a
n
c
e
c
o
n
s
i
d
e
r
a
p
r
o
b
l
e
m
o
f
o
p
t
i
o
n
p
r
i
c
i
n
g
.
C
o
n
s
i
d
e
r
a
E
u
r
o
p
e
a
n
c
a
l
l
i
n
i
n
t
r
i
n
s
i
c
t
i
m
e
,
w
i
t
h
m
a
t
u
r
i
t
y
H
,
s
t
r
i
k
e
p
r
i
c
e
K
a
n
d
h
e
n
c
e
c
a
s
h
-
￿
o
w
￿
Y
￿
z
+
H
￿
K
￿
+
.
F
u
r
t
h
e
r
m
o
r
e
a
s
s
u
m
e
t
h
a
t
t
h
e
c
o
m
p
l
e
t
e
m
o
d
e
l
i
s
g
i
v
e
n
b
y
t
h
e
s
t
o
c
h
a
s
t
i
c
d
i
￿
e
r
e
n
t
i
a
l
s
y
s
t
e
m
(
2
.
1
2
)
.
T
h
i
s
s
y
s
t
e
m
i
s
d
r
i
v
e
n
b
y
t
w
o
i
n
d
e
p
e
n
d
e
n
t
B
r
o
w
n
i
a
n
m
o
t
i
o
n
s
,
w
h
i
c
h
w
i
l
l
r
e
s
u
l
t
i
n
a
n
i
n
c
o
m
p
l
e
t
e
n
e
s
s
o
f
t
h
e
m
a
r
k
e
t
,
i
f
o
n
l
y
t
h
e
p
r
i
c
e
o
f
t
h
e
u
n
d
e
r
l
y
i
n
g
a
s
s
e
t
Y
￿
i
s
o
b
s
e
r
v
e
d
.
T
o
r
e
s
o
l
v
e
t
h
i
s
p
r
o
b
l
e
m
w
e
m
a
y
a
s
s
u
m
e
t
h
a
t
t
h
e
p
r
i
c
e
o
f
t
h
e
o
p
t
i
o
n
o
n
l
y
d
e
p
e
n
d
s
o
n
t
h
e
c
u
r
r
e
n
t
a
n
d
p
a
s
t
v
a
l
u
e
s
o
f
W
￿
,
a
n
d
n
o
t
o
n
t
h
e
r
a
n
d
o
m
n
e
s
s
s
p
e
c
i
￿
c
t
o
t
h
e
t
i
m
e
d
e
f
o
r
m
a
-
t
i
o
n
.
I
n
s
u
c
h
a
c
a
s
e
w
e
h
a
v
e
a
u
n
i
q
u
e
p
r
i
c
e
a
t
z
f
o
r
t
h
i
s
o
p
t
i
o
n
:
P
(
z
;
Y
￿
z
;
H
;
K
)
,
w
h
i
c
h
w
i
l
l
o
n
l
y
d
e
p
e
n
d
o
n
t
h
e
p
a
r
a
m
e
t
e
r
s
a
p
p
e
a
r
i
n
g
i
n
a
￿
￿
(
￿
)
a
n
d
b
￿
(
￿
)
.
Y
e
t
,
w
e
a
r
e
i
n
t
e
r
e
s
t
e
d
o
f
c
o
u
r
s
e
i
n
t
h
e
p
r
i
c
i
n
g
o
p
t
i
o
n
i
n
c
a
l
e
n
d
a
r
t
i
m
e
a
n
d
n
o
t
i
n
i
n
t
r
i
n
-
s
i
c
t
i
m
e
.
I
t
i
s
c
l
e
a
r
t
h
a
t
t
h
e
p
r
i
c
e
o
f
a
E
u
r
o
p
e
a
n
s
t
y
l
e
c
a
l
l
o
p
t
i
o
n
￿
Y
￿
t
+
H
￿
K
￿
+
i
s
n
e
c
e
s
s
a
r
i
l
y
P
[
Z
t
;
Y
t
;
Z
t
+
H
￿
Z
t
;
K
]
.
T
h
i
s
p
r
i
c
e
c
a
n
n
o
t
b
e
c
o
m
p
u
t
e
d
,
h
o
w
e
v
e
r
,
w
h
e
n
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
Z
i
s
u
n
o
b
s
e
r
v
e
d
.
I
t
w
i
l
l
o
n
l
y
b
e
p
o
s
s
i
b
l
e
t
o
a
p
p
r
o
x
i
-
m
a
t
e
t
h
i
s
p
r
i
c
e
i
f
w
e
k
n
o
w
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
Z
t
;
Z
H
;
i
.
e
.
t
h
e
p
a
r
a
m
e
t
e
r
s
o
f
t
h
e
s
e
c
o
n
d
e
q
u
a
t
i
o
n
i
n
(
2
.
1
2
)
.
I
n
s
u
m
m
a
r
y
,
t
h
i
s
e
x
a
m
p
l
e
s
t
r
e
s
s
e
s
t
h
e
i
m
p
o
r
t
a
n
c
e
o
f
e
s
t
i
m
a
t
i
n
g
a
l
l
t
h
e
p
a
r
a
m
e
t
e
r
s
o
f
t
h
e
l
a
t
e
n
t
m
o
d
e
l
a
n
d
n
o
t
j
u
s
t
s
o
m
e
s
u
b
s
e
t
.
3
0I
t
w
i
l
l
b
e
r
a
t
h
e
r
o
b
v
i
o
u
s
t
h
a
t
t
h
e
e
s
t
i
m
a
t
i
o
n
m
e
t
h
o
d
s
w
i
l
l
d
e
p
e
n
d
o
n
t
h
e
i
n
f
o
r
m
a
t
i
o
n
a
v
a
i
l
a
b
l
e
r
e
g
a
r
d
i
n
g
t
h
e
p
r
o
c
e
s
s
Z
.
W
e
w
i
l
l
d
i
s
t
i
n
g
u
i
s
h
t
w
o
c
a
s
e
s
,
i
n
t
h
e
￿
r
s
t
c
a
s
e
t
h
e
s
e
t
o
f
o
b
s
e
r
v
a
b
l
e
v
a
r
i
a
b
l
e
s
c
o
n
t
a
i
n
s
o
m
e
v
a
r
i
a
b
l
e
s
i
n
d
e
t
e
r
m
i
n
i
s
t
i
c
r
e
l
a
t
i
o
n
s
h
i
p
w
i
t
h
Z
w
h
i
l
e
i
n
t
h
e
s
e
c
o
n
d
c
a
s
e
n
o
s
u
c
h
v
a
r
i
a
b
l
e
s
w
i
l
l
b
e
a
v
a
i
l
a
b
l
e
,
r
e
s
u
l
t
i
n
g
i
n
Z
b
e
i
n
g
a
c
o
m
p
l
e
t
e
l
y
u
n
o
b
s
e
r
v
a
b
l
e
f
a
c
t
o
r
.
4
.
2
.
T
i
m
e
d
e
f
o
r
m
a
t
i
o
n
a
s
a
p
a
r
a
m
e
t
r
i
c
f
u
n
c
t
i
o
n
o
f
o
b
s
e
r
v
a
b
l
e
p
r
o
c
e
s
s
e
s
W
e
w
i
l
l
￿
r
s
t
l
o
o
k
a
t
p
r
o
c
e
s
s
e
s
w
h
e
r
e
t
h
e
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
i
s
g
o
v
e
r
n
e
d
b
y
a
p
a
r
a
-
m
e
t
r
i
c
f
u
n
c
t
i
o
n
w
h
i
c
h
i
s
k
n
o
w
n
u
p
t
o
s
o
m
e
u
n
k
n
o
w
n
p
a
r
a
m
e
t
e
r
s
i
n
v
o
l
v
i
n
g
a
n
o
b
s
e
r
v
a
b
l
e
p
r
o
c
e
s
s
X
t
.
N
a
m
e
l
y
,
l
e
t
u
s
a
s
s
u
m
e
t
h
a
t
:
Z
t
=
g
t
(
X
t
;
b
)
;
(
4
.
1
)
w
h
e
r
e
b
i
s
a
p
a
r
a
m
e
t
e
r
a
n
d
X
t
i
s
a
s
e
t
o
f
s
e
r
i
e
s
l
i
k
e
t
r
a
d
i
n
g
v
o
l
u
m
e
,
b
i
d
-
a
s
k
s
p
r
e
a
d
s
,
n
u
m
b
e
r
o
f
q
u
o
t
e
s
,
e
t
c
.
O
n
c
e
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
i
s
s
p
e
c
i
￿
e
d
a
s
i
n
(
4
.
1
)
w
e
c
a
n
p
r
o
c
e
e
d
w
i
t
h
e
s
t
i
m
a
t
i
n
g
t
h
e
v
e
c
t
o
r
b
a
s
w
e
l
l
a
s
t
h
e
p
a
r
a
m
e
t
e
r
s
g
o
v
e
r
n
i
n
g
t
h
e
p
r
o
c
e
s
s
Y
￿
z
.
O
n
e
c
a
n
t
h
i
n
k
o
f
a
t
l
e
a
s
t
t
w
o
e
s
t
i
m
a
t
i
o
n
m
e
t
h
o
d
s
f
o
r
e
s
t
i
m
a
t
i
n
g
t
h
e
p
a
r
a
m
e
t
e
r
s
.
A
￿
r
s
t
o
n
e
o
n
l
y
e
x
p
l
o
i
t
s
t
h
e
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
o
f
s
u
b
o
r
-
d
i
n
a
t
e
d
p
r
o
c
e
s
s
e
s
w
h
i
l
e
t
h
e
s
e
c
o
n
d
o
n
e
i
s
b
a
s
e
d
o
n
a
f
u
l
l
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
a
l
p
r
o
p
e
r
t
i
e
s
v
i
a
t
h
e
m
a
x
i
m
u
m
l
i
k
e
l
i
h
o
o
d
p
r
i
n
c
i
p
l
e
.
A
s
u
b
s
e
c
t
i
o
n
i
s
d
e
v
o
t
e
d
t
o
e
a
c
h
m
e
t
h
o
d
.
4
.
2
.
1
.
E
s
t
i
m
a
t
i
o
n
f
r
o
m
e
m
p
i
r
i
c
a
l
s
e
c
o
n
d
o
r
d
e
r
m
o
m
e
n
t
s
I
n
a
n
a
l
o
g
y
w
i
t
h
s
e
c
t
i
o
n
2
w
e
￿
r
s
t
c
o
n
s
i
d
e
r
e
s
t
i
m
a
t
i
o
n
o
n
l
y
i
n
v
o
l
v
i
n
g
t
h
e
s
e
c
o
n
d
o
r
-
d
e
r
m
o
m
e
n
t
s
o
f
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
e
s
.
S
u
￿
c
i
e
n
t
c
o
n
d
i
t
i
o
n
s
f
o
r
w
e
a
k
s
t
a
t
i
o
n
a
r
i
t
y
o
f
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
e
s
w
h
e
r
e
g
i
v
e
n
i
n
P
r
o
p
e
r
t
y
2
.
1
.
2
a
l
l
o
w
i
n
g
u
s
t
o
e
s
t
i
m
a
t
e
p
a
r
a
m
e
t
e
r
s
t
h
r
o
u
g
h
m
a
t
c
h
i
n
g
e
m
p
i
r
i
c
a
l
a
n
d
t
h
e
o
r
e
t
i
c
a
l
m
o
m
e
n
t
s
.
T
o
i
l
l
u
s
t
r
a
t
e
t
h
i
s
,
l
e
t
u
s
c
o
n
s
i
d
e
r
a
t
i
m
e
d
e
f
o
r
m
e
d
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
d
i
s
c
u
s
s
e
d
i
n
s
e
c
-
t
i
o
n
3
.
2
.
I
n
p
a
r
t
i
c
u
l
a
r
,
f
r
o
m
s
e
c
t
i
o
n
3
.
2
.
2
w
e
k
n
o
w
t
h
a
t
f
o
r
t
h
e
p
r
o
c
e
s
s
d
e
￿
n
e
d
b
y
e
q
u
a
t
i
o
n
(
3
.
2
)
w
i
t
h
p
a
r
a
m
e
t
e
r
s
m
,
￿
a
n
d
￿
=
e
x
p
￿
k
,
w
e
h
a
v
e
t
h
e
f
o
l
l
o
w
i
n
g
t
h
e
o
r
e
t
i
c
a
l
￿
r
s
t
a
n
d
s
e
c
o
n
d
m
o
m
e
n
t
s
f
o
r
t
h
e
m
a
r
g
i
n
a
l
p
r
o
c
e
s
s
Y
t
i
n
c
a
l
e
n
d
a
r
t
i
m
e
:
m
(
t
)
=
m
;
(
4
.
2
)
￿
(
t
;
h
)
=
￿
2
￿
1
￿
￿
2
￿
￿
1
E
￿
￿
~
￿
h
g
t
(
X
t
;
b
)
￿
:
(
4
.
3
)
3
1H
e
n
c
e
,
w
i
t
h
a
s
u
￿
c
i
e
n
t
n
u
m
b
e
r
o
f
l
a
g
s
h
w
e
c
a
n
i
d
e
n
t
i
f
y
t
h
e
p
a
r
a
m
e
t
e
r
s
m
;
￿
;
￿
a
s
w
e
l
l
a
s
b
.
C
o
n
s
e
q
u
e
n
t
l
y
,
u
s
i
n
g
t
h
e
e
m
p
i
r
i
c
a
l
m
e
a
n
o
f
Y
t
a
n
d
t
h
e
e
m
p
i
r
i
c
a
l
a
u
t
o
c
o
v
a
r
i
a
n
c
e
s
,
w
e
c
a
n
e
s
t
i
m
a
t
e
t
h
e
a
f
o
r
m
e
n
t
i
o
n
e
d
p
a
r
a
m
e
t
e
r
s
.
4
.
2
.
2
.
M
a
x
i
m
u
m
l
i
k
e
l
i
h
o
o
d
e
s
t
i
m
a
t
i
o
n
L
e
t
u
s
s
u
p
p
o
s
e
n
o
w
t
h
a
t
w
e
p
r
o
v
i
d
e
a
c
o
m
p
l
e
t
e
s
p
e
c
i
￿
c
a
t
i
o
n
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
a
l
p
r
o
p
e
r
t
i
e
s
t
o
p
r
o
d
u
c
e
p
a
r
a
m
e
t
e
r
e
s
t
i
m
a
t
e
s
.
I
n
p
a
r
t
i
c
u
l
a
r
,
l
e
t
u
s
a
s
s
u
m
e
t
h
a
t
t
h
e
t
w
o
p
r
o
c
e
s
s
e
s
Y
￿
a
n
d
X
a
r
e
i
n
d
e
p
e
n
d
e
n
t
a
n
d
M
a
r
k
o
v
i
a
n
o
f
o
r
d
e
r
o
n
e
.
I
n
s
u
c
h
a
c
a
s
e
w
e
h
a
v
e
f
o
r
d
i
s
c
r
e
t
e
v
a
r
i
a
b
l
e
s
:
P
[
Y
t
=
y
t
;
Z
t
=
z
t
j
Y
t
￿
1
=
y
t
￿
1
;
Z
t
￿
1
=
z
t
￿
1
]
=
P
h
Y
￿
z
t
=
y
t
j
Y
￿
z
t
￿
1
=
y
t
￿
1
i
P
[
Z
t
=
z
t
j
Z
t
￿
1
=
z
t
￿
1
]
;
a
n
d
a
s
i
m
i
l
a
r
d
e
c
o
m
p
o
s
i
t
i
o
n
o
f
t
h
e
c
o
n
d
i
t
i
o
n
a
l
p
d
f
h
o
l
d
s
f
o
r
c
o
n
t
i
n
u
o
u
s
v
a
r
i
a
b
l
e
s
:
‘
t
(
y
t
;
z
t
j
y
t
￿
1
;
z
t
￿
1
)
=
‘
￿
t
(
y
t
j
y
t
￿
1
;
z
t
;
z
t
￿
1
)
~
￿
t
(
z
t
j
z
t
￿
1
)
;
w
h
e
r
e
‘
￿
c
o
r
r
e
s
p
o
n
d
s
t
o
t
h
e
c
o
n
d
i
t
i
o
n
a
l
d
i
s
t
r
i
b
u
t
i
o
n
o
f
Y
￿
a
n
d
~
￿
t
o
t
h
e
c
o
n
d
i
t
i
o
n
a
l
d
i
s
t
r
i
b
u
t
i
o
n
o
f
Z
.
F
u
r
t
h
e
r
m
o
r
e
,
w
e
a
s
s
u
m
e
a
g
a
i
n
t
h
a
t
t
h
e
a
v
a
i
l
a
b
l
e
d
a
t
a
a
r
e
d
e
s
c
r
i
b
e
d
b
y
Y
t
a
n
d
X
t
w
h
e
r
e
t
h
e
l
a
t
t
e
r
d
e
￿
n
e
s
Z
t
h
r
o
u
g
h
(
4
.
1
)
.
T
h
e
p
r
o
c
e
s
s
(
Y
t
;
X
t
)
i
s
M
a
r
k
o
v
i
a
n
o
f
o
r
d
e
r
o
n
e
w
i
t
h
i
t
s
t
r
a
n
s
i
t
i
o
n
f
u
n
c
t
i
o
n
g
i
v
e
n
b
y
:
‘
￿
t
(
y
t
j
y
t
￿
1
;
g
t
(
x
t
)
;
g
t
￿
1
(
x
t
￿
1
)
)
￿
t
(
x
t
j
x
t
￿
1
)
;
w
h
e
r
e
￿
t
i
s
t
h
e
c
o
n
d
i
t
i
o
n
a
l
d
i
s
t
r
i
b
u
t
i
o
n
o
f
X
.
T
h
e
m
o
d
e
l
i
s
c
o
m
p
l
e
t
e
d
b
y
i
n
t
r
o
-
d
u
c
i
n
g
a
p
a
r
a
m
e
t
r
i
c
s
p
e
c
i
￿
c
a
t
i
o
n
f
o
r
‘
￿
t
,
￿
t
a
n
d
g
.
T
o
c
h
a
r
a
c
t
e
r
i
z
e
t
h
e
l
i
k
e
l
i
h
o
o
d
f
u
n
c
t
i
o
n
,
l
e
t
￿
;
￿
a
n
d
b
d
e
n
o
t
e
t
h
e
p
a
r
a
m
e
t
e
r
v
e
c
t
o
r
s
d
e
s
c
r
i
b
i
n
g
r
e
s
p
e
c
t
i
v
e
l
y
‘
￿
t
,
￿
t
a
n
d
g
.
T
h
e
n
,
w
e
h
a
v
e
:
L
T
(
￿
)
=
T
Y
t
=
1
‘
￿
t
(
y
t
j
y
t
￿
1
;
g
(
x
t
;
b
)
;
g
(
x
t
￿
1
;
b
)
;
￿
)
T
Y
t
=
1
￿
t
(
x
t
j
x
t
￿
1
;
￿
)
:
(
4
.
4
)
3
2F
r
o
m
(
4
.
4
)
w
e
n
o
t
e
t
h
a
t
t
h
e
l
o
g
l
i
k
e
l
i
h
o
o
d
f
u
n
c
t
i
o
n
i
s
t
h
e
p
r
o
d
u
c
t
o
f
f
u
n
c
t
i
o
n
s
o
f
(
￿
;
b
)
a
n
d
o
f
￿
.
T
h
e
r
e
f
o
r
e
,
t
h
e
￿
p
a
r
a
m
e
t
e
r
c
a
n
b
e
e
s
t
i
m
a
t
e
d
u
s
i
n
g
o
b
s
e
r
v
a
t
i
o
n
o
n
X
a
l
o
n
e
,
a
n
d
t
h
e
M
L
e
s
t
i
m
a
t
o
r
s
o
f
t
h
e
t
w
o
s
u
b
s
e
t
s
o
f
p
a
r
a
m
e
t
e
r
s
w
i
l
l
b
e
a
s
y
m
p
t
o
t
i
c
a
l
l
y
i
n
d
e
p
e
n
d
e
n
t
.
W
e
c
a
n
p
r
o
c
e
e
d
f
u
r
t
h
e
r
w
i
t
h
a
n
i
l
l
u
s
t
r
a
t
i
v
e
e
x
a
m
p
l
e
w
h
i
c
h
,
f
o
r
t
h
e
p
u
r
p
o
s
e
o
f
c
o
m
p
a
r
i
s
o
n
,
i
s
t
h
e
s
a
m
e
a
s
i
n
s
u
b
s
e
c
t
i
o
n
4
.
2
.
1
.
N
a
m
e
l
y
,
c
o
n
s
i
d
e
r
a
g
a
i
n
t
h
e
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
a
n
d
s
u
p
p
o
s
e
t
h
a
t
:
g
t
(
X
t
;
b
)
=
b
0
t
+
b
1
X
t
:
(
4
.
5
)
T
h
e
r
e
f
o
r
e
￿
Z
t
=
b
0
+
b
1
￿
X
t
,
a
n
d
t
h
e
e
v
o
l
u
t
i
o
n
o
f
Y
t
c
o
n
d
i
t
i
o
n
a
l
t
o
X
t
i
s
s
u
m
m
a
r
i
z
e
d
b
y
:
Y
t
=
m
+
￿
b
0
+
b
1
￿
X
t
(
Y
t
￿
1
￿
m
)
+
"
￿
2
1
￿
￿
2
(
b
0
+
b
1
￿
X
t
)
1
￿
￿
2
#
1
2
￿
t
;
(
4
.
6
)
w
h
e
r
e
￿
t
i
s
s
t
a
n
d
a
r
d
G
a
u
s
s
i
a
n
w
h
i
t
e
n
o
i
s
e
.
W
e
o
b
s
e
r
v
e
i
m
m
e
d
i
a
t
e
l
y
t
h
a
t
t
h
e
p
a
r
a
m
e
t
e
r
s
a
r
e
n
o
t
i
d
e
n
t
i
￿
a
b
l
e
,
a
n
d
t
h
a
t
w
e
m
u
s
t
i
m
p
o
s
e
s
o
m
e
i
d
e
n
t
i
f
y
i
n
g
c
o
n
-
s
t
r
a
i
n
t
,
s
u
c
h
a
s
b
0
=
1
.
T
h
e
n
t
h
e
c
o
n
d
i
t
i
o
n
a
l
l
i
k
e
l
i
h
o
o
d
b
e
c
o
m
e
s
:
‘
￿
t
(
y
t
j
y
t
￿
1
;
g
t
(
x
t
;
1
;
b
1
)
;
g
t
￿
1
(
x
t
￿
1
;
1
;
b
1
)
;
￿
)
=
(
2
￿
)
￿
1
2
"
￿
2
1
￿
￿
2
(
1
+
b
1
￿
X
t
)
1
￿
￿
2
#
￿
1
2
e
x
p
￿
1
2
h
y
t
￿
m
￿
￿
1
+
b
1
￿
X
t
(
y
t
￿
1
￿
m
)
i
2
￿
2
1
￿
￿
2
(
1
+
b
1
￿
X
t
)
1
￿
￿
2
:
F
i
n
a
l
l
y
,
i
t
i
s
a
l
s
o
w
o
r
t
h
n
o
t
i
n
g
t
h
a
t
t
h
e
c
o
r
r
e
s
p
o
n
d
i
n
g
l
o
g
l
i
k
e
l
i
h
o
o
d
f
u
n
c
t
i
o
n
c
a
n
e
a
s
i
l
y
b
e
c
o
n
c
e
n
t
r
a
t
e
d
w
i
t
h
r
e
s
p
e
c
t
t
o
m
;
￿
2
.
3
34
.
3
.
E
s
t
i
m
a
t
i
o
n
w
i
t
h
l
a
t
e
n
t
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
e
s
I
t
s
h
o
u
l
d
c
o
m
e
a
s
n
o
s
u
r
p
r
i
s
e
t
h
a
t
t
h
e
t
a
s
k
o
f
e
s
t
i
m
a
t
i
n
g
s
u
b
o
r
d
i
n
a
t
e
d
s
t
o
c
h
a
s
-
t
i
c
p
r
o
c
e
s
s
e
s
w
i
t
h
l
a
t
e
n
t
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
e
s
i
s
c
o
n
s
i
d
e
r
a
b
l
y
m
o
r
e
d
i
￿
c
u
l
t
.
W
e
n
o
l
o
n
g
e
r
a
s
s
u
m
e
t
h
a
t
Z
t
i
s
o
b
s
e
r
v
a
b
l
e
t
h
r
o
u
g
h
X
t
v
i
a
t
h
e
p
a
r
a
m
e
t
r
i
c
m
a
p
p
i
n
g
g
t
(
:
;
b
)
.
I
n
s
t
e
a
d
w
e
m
u
s
t
u
n
c
o
v
e
r
Z
t
t
h
r
o
u
g
h
t
h
e
s
a
m
p
l
e
b
e
h
a
v
i
o
r
o
f
Y
t
.
O
n
c
e
a
g
a
i
n
w
e
c
a
n
d
r
a
w
a
d
i
s
t
i
n
c
t
i
o
n
b
e
t
w
e
e
n
a
m
e
t
h
o
d
o
f
m
o
m
e
n
t
s
a
p
p
r
o
a
c
h
,
t
h
o
u
g
h
n
o
t
n
e
c
e
s
s
a
r
i
l
y
l
i
m
i
t
e
d
t
o
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
,
a
n
d
a
m
a
x
i
m
u
m
l
i
k
e
l
i
h
o
o
d
a
p
-
p
r
o
a
c
h
.
S
i
n
c
e
w
e
a
r
e
d
e
a
l
i
n
g
w
i
t
h
l
a
t
e
n
t
p
r
o
c
e
s
s
e
s
i
t
m
i
g
h
t
b
e
m
o
r
e
u
s
e
f
u
l
t
o
o
r
g
a
n
i
s
e
o
u
r
d
i
s
c
u
s
s
i
o
n
o
n
t
h
e
b
a
s
i
s
o
f
a
d
i
￿
e
r
e
n
t
a
t
t
r
i
b
u
t
e
.
I
n
d
e
e
d
,
w
e
w
i
l
l
￿
r
s
t
s
t
u
d
y
a
c
l
a
s
s
o
f
e
s
t
i
m
a
t
o
r
s
w
h
i
c
h
d
o
n
o
t
i
n
v
o
l
v
e
s
i
m
u
l
a
t
i
o
n
s
o
f
t
h
e
l
a
t
e
n
t
Z
p
r
o
-
c
e
s
s
.
S
u
c
h
i
s
f
o
r
e
x
a
m
p
l
e
t
h
e
c
a
s
e
f
o
r
t
h
e
c
o
n
t
i
n
u
o
u
s
t
i
m
e
g
e
n
e
r
a
l
i
z
e
d
m
e
t
h
o
d
o
f
m
o
m
e
n
t
s
(
h
e
n
c
e
f
o
r
t
h
G
M
M
)
a
p
p
r
o
a
c
h
p
r
o
p
o
s
e
d
b
y
H
a
n
s
e
n
a
n
d
S
c
h
e
i
n
k
m
a
n
(
1
9
9
4
)
a
n
d
r
e
c
e
n
t
l
y
a
d
a
p
t
e
d
b
y
C
o
n
l
e
y
e
t
a
l
.
(
1
9
9
4
)
t
o
s
u
b
o
r
d
i
n
a
t
e
d
d
i
￿
u
s
i
o
n
s
.
W
e
s
h
a
l
l
r
e
v
i
e
w
t
h
i
s
m
e
t
h
o
d
a
n
d
i
n
p
a
r
t
i
c
u
l
a
r
s
h
o
w
t
h
e
l
i
m
i
t
a
t
i
o
n
s
i
t
i
m
p
o
s
e
s
t
o
c
l
a
s
s
o
f
t
i
m
e
d
e
f
o
r
m
e
d
p
r
o
c
e
s
s
e
s
w
e
c
a
n
p
o
s
s
i
b
l
y
e
s
t
i
m
a
t
e
w
i
t
h
s
u
c
h
a
m
e
t
h
o
d
.
I
n
f
a
c
t
,
t
h
e
c
o
n
t
i
n
u
o
u
s
t
i
m
e
G
M
M
p
r
o
c
e
d
u
r
e
s
e
e
m
s
t
o
o
n
l
y
a
p
p
l
y
t
o
a
r
e
s
t
r
i
c
t
i
v
e
s
e
t
o
f
c
i
r
c
u
m
s
t
a
n
c
e
s
w
h
e
r
e
Z
i
s
o
n
l
y
g
o
v
e
r
n
e
d
b
y
a
d
e
t
e
r
m
i
n
i
s
t
i
c
d
r
i
f
t
.
T
o
e
s
t
i
m
a
t
e
a
w
i
d
e
r
c
l
a
s
s
,
c
o
n
t
a
i
n
i
n
g
m
a
n
y
p
r
o
c
e
s
s
e
s
o
f
i
n
t
e
r
e
s
t
i
n
￿
n
a
n
c
e
,
w
e
m
u
s
t
e
n
t
e
r
t
a
i
n
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
s
i
m
u
l
a
t
i
n
g
t
h
e
p
r
o
c
e
s
s
Z
a
n
d
u
s
e
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
m
e
t
h
o
d
s
d
i
s
-
c
u
s
s
e
d
i
n
D
u
￿
e
a
n
d
S
i
n
g
l
e
t
o
n
(
1
9
9
3
)
,
G
o
u
r
i
￿
e
r
o
u
x
,
M
o
n
f
o
r
t
a
n
d
R
e
n
a
u
l
t
(
1
9
9
3
)
,
G
a
l
l
a
n
t
a
n
d
T
a
u
c
h
e
n
(
1
9
9
3
)
a
n
d
G
o
u
r
i
￿
e
r
o
u
x
a
n
d
M
o
n
f
o
r
t
(
1
9
9
4
)
.
A
￿
r
s
t
s
u
b
s
e
c
-
t
i
o
n
i
s
d
e
v
o
t
e
d
t
o
t
h
e
c
o
n
t
i
n
u
o
u
s
t
i
m
e
G
M
M
e
s
t
i
m
a
t
o
r
o
f
C
o
n
l
e
y
e
t
a
l
.
(
1
9
9
4
)
w
h
i
l
e
a
s
e
c
o
n
d
c
o
v
e
r
s
t
h
e
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
e
s
t
i
m
a
t
o
r
s
f
o
r
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
e
s
.
4
.
3
.
1
.
M
e
t
h
o
d
o
f
M
o
m
e
n
t
s
u
s
i
n
g
I
n
￿
n
i
t
e
s
i
m
a
l
O
p
e
r
a
t
o
r
s
H
a
n
s
e
n
a
n
d
S
c
h
e
i
n
k
m
a
n
(
1
9
9
4
)
p
r
o
p
o
s
e
d
t
o
e
s
t
i
m
a
t
e
c
o
n
t
i
n
u
o
u
s
t
i
m
e
d
i
￿
u
s
i
o
n
s
t
h
r
o
u
g
h
t
h
e
G
M
M
p
r
i
n
c
i
p
l
e
.
W
e
w
i
l
l
￿
r
s
t
d
i
s
c
u
s
s
t
h
e
p
r
i
n
c
i
p
l
e
o
f
t
h
e
e
s
t
i
m
a
t
i
o
n
p
r
o
c
e
d
u
r
e
a
n
d
t
h
e
n
e
l
a
b
o
r
a
t
e
o
n
t
h
e
i
d
e
n
t
i
￿
c
a
t
i
o
n
o
f
p
a
r
a
m
e
t
e
r
s
.
F
i
n
a
l
l
y
,
w
e
w
i
l
l
c
o
n
c
e
n
t
r
a
t
e
o
n
a
v
e
r
y
s
p
e
c
i
a
l
c
a
s
e
w
h
e
r
e
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
i
s
p
r
e
d
e
t
e
r
m
i
n
e
d
,
i
.
e
.
i
t
s
p
a
t
h
i
s
n
o
t
a
￿
e
c
t
e
d
b
y
t
h
e
r
a
n
d
o
m
n
e
s
s
o
f
a
B
r
o
w
n
i
a
n
m
o
t
i
o
n
.
T
h
e
d
i
s
c
u
s
s
i
o
n
o
f
i
d
e
n
t
i
￿
c
a
t
i
o
n
i
s
s
u
e
s
w
i
l
l
s
h
o
w
t
h
a
t
i
t
i
s
t
h
e
l
a
t
t
e
r
r
a
t
h
e
r
r
e
s
t
r
i
c
t
i
v
e
c
a
s
e
o
n
l
y
w
h
i
c
h
c
a
n
b
e
t
r
e
a
t
e
d
b
y
t
h
e
G
M
M
.
(
a
)
M
o
m
e
n
t
C
o
n
d
i
t
i
o
n
s
f
o
r
D
i
￿
u
s
i
o
n
s
3
4T
o
d
e
s
c
r
i
b
e
t
h
e
g
e
n
e
r
i
c
s
e
t
u
p
o
f
t
h
e
c
o
n
t
i
n
u
o
u
s
t
i
m
e
G
M
M
e
s
t
i
m
a
t
o
r
,
l
e
t
u
s
c
o
n
s
i
d
e
r
t
h
e
f
o
l
l
o
w
i
n
g
m
u
l
t
i
v
a
r
i
a
t
e
s
y
s
t
e
m
o
f
d
i
￿
u
s
i
o
n
e
q
u
a
t
i
o
n
s
:
d
y
t
=
￿
￿
(
y
t
)
d
t
+
￿
￿
(
y
t
)
d
W
t
;
(
4
.
7
)
w
h
e
r
e
W
t
i
s
a
s
t
a
n
d
a
r
d
n
-
d
i
m
e
n
s
i
o
n
a
l
b
r
o
w
n
i
a
n
m
o
t
i
o
n
a
n
d
Y
t
2
I
R
n
:
T
h
e
p
a
-
r
a
m
e
t
e
r
s
i
n
(
4
.
7
)
a
r
e
d
e
s
c
r
i
b
e
d
b
y
t
h
e
v
e
c
t
o
r
￿
2
I
R
p
.
H
a
n
s
e
n
a
n
d
S
c
h
e
i
n
k
m
a
n
(
1
9
9
4
)
c
o
n
s
i
d
e
r
t
h
e
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
A
d
e
￿
n
e
d
f
o
r
a
c
l
a
s
s
o
f
s
q
u
a
r
e
i
n
t
e
g
r
a
b
l
e
f
u
n
c
t
i
o
n
s
’
:
I
R
n
!
I
R
d
a
s
f
o
l
l
o
w
s
:
A
￿
’
(
y
)
=
d
’
(
y
)
d
y
0
￿
￿
(
y
)
+
1
2
T
r
 
￿
￿
(
y
)
￿
0
￿
(
y
)
d
2
’
(
y
)
d
y
d
y
0
!
:
(
4
.
8
)
B
e
c
a
u
s
e
t
h
e
o
p
e
r
a
t
o
r
i
s
d
e
￿
n
e
d
a
s
a
l
i
m
i
t
,
n
a
m
e
l
y
:
A
￿
’
(
y
)
=
l
i
m
t
!
0
t
￿
1
[
I
E
(
’
(
y
t
)
j
y
o
=
y
)
￿
y
]
,
i
t
d
o
e
s
n
o
t
n
e
c
e
s
s
a
r
i
l
y
e
x
i
s
t
f
o
r
a
l
l
s
q
u
a
r
e
i
n
t
e
g
r
a
b
l
e
f
u
n
c
t
i
o
n
s
’
b
u
t
o
n
l
y
f
o
r
a
r
e
s
t
r
i
c
t
e
d
d
o
m
a
i
n
D
.
A
s
e
t
o
f
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
c
a
n
n
o
w
b
e
o
b
t
a
i
n
e
d
f
o
r
t
h
i
s
c
l
a
s
s
o
f
f
u
n
c
t
i
o
n
s
’
2
D
.
I
n
d
e
e
d
,
a
s
s
h
o
w
n
f
o
r
i
n
s
t
a
n
c
e
b
y
R
e
v
u
z
a
n
d
Y
o
r
(
1
9
9
1
)
,
t
h
e
f
o
l
l
o
w
i
n
g
e
q
u
a
l
i
t
i
e
s
h
o
l
d
:
E
A
￿
’
(
y
t
)
=
0
;
(
4
.
9
)
E
[
A
￿
’
(
y
t
+
1
)
~
’
(
y
t
)
￿
’
(
y
t
+
1
)
A
￿
￿
~
’
(
y
t
)
]
=
0
;
(
4
.
1
0
)
w
h
e
r
e
A
￿
￿
i
s
t
h
e
a
d
j
o
i
n
t
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
o
f
A
￿
f
o
r
t
h
e
s
c
a
l
a
r
p
r
o
d
u
c
t
a
s
s
o
c
i
-
a
t
e
d
w
i
t
h
t
h
e
i
n
v
a
r
i
a
n
t
m
e
a
s
u
r
e
o
f
t
h
e
p
r
o
c
e
s
s
y
.
5
B
y
c
h
o
o
s
i
n
g
a
n
a
p
p
r
o
p
r
i
a
t
e
s
e
t
o
f
f
u
n
c
t
i
o
n
s
,
H
a
n
s
e
n
a
n
d
S
c
h
e
i
n
k
m
a
n
e
x
p
l
o
i
t
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
(
4
.
9
)
a
n
d
(
4
.
1
0
)
t
o
c
o
n
s
t
r
u
c
t
a
G
M
M
e
s
t
i
m
a
t
o
r
o
f
￿
.
C
o
n
l
e
y
,
H
a
n
s
e
n
,
L
u
t
t
m
e
r
a
n
d
S
c
h
e
i
n
k
m
a
n
(
1
9
9
4
)
e
x
t
e
n
d
e
d
t
h
e
p
r
e
v
i
o
u
s
a
p
-
p
r
o
a
c
h
t
o
d
e
a
l
w
i
t
h
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
e
s
.
I
n
p
a
r
t
i
c
u
l
a
r
l
e
t
u
s
c
o
n
s
i
d
e
r
t
h
e
5
P
l
e
a
s
e
n
o
t
e
t
h
a
t
w
i
t
h
A
￿
￿
i
s
a
g
a
i
n
a
s
s
o
c
i
a
t
e
d
a
d
o
m
a
i
n
D
￿
s
o
t
h
a
t
’
2
D
a
n
d
~
’
2
D
￿
i
n
(
4
.
1
0
)
.
3
5s
y
s
t
e
m
o
f
d
i
￿
u
s
i
o
n
s
d
e
s
c
r
i
b
e
d
i
n
s
e
c
t
i
o
n
2
.
3
.
T
o
s
i
m
p
l
i
f
y
t
h
e
p
r
e
s
e
n
t
a
t
i
o
n
l
e
t
u
s
o
n
l
y
c
o
n
c
e
n
t
r
a
t
e
o
n
t
h
e
s
e
t
o
f
m
a
r
g
i
n
a
l
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
d
e
￿
n
e
d
i
n
(
4
.
9
)
,
l
e
a
v
-
i
n
g
a
s
i
d
e
t
h
o
s
e
i
n
(
4
.
1
0
)
.
T
h
e
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
a
r
g
u
m
e
n
t
a
p
p
l
i
e
d
t
o
t
h
e
j
o
i
n
t
p
r
o
c
e
s
s
y
t
=
(
Y
t
;
Z
t
)
0
y
i
e
l
d
s
:
A
￿
’
￿
y
z
￿
=
"
a
￿
￿
(
y
)
￿
￿
(
z
)
￿
￿
(
z
)
#
2
6
6
4
@
’
@
y
(
y
;
z
)
@
’
@
z
(
y
;
z
)
3
7
7
5
+
1
2
T
r
8
>
>
>
>
<
>
>
>
>
:
"
b
￿
2
￿
(
y
)
￿
￿
(
z
)
a
￿
￿
(
y
)
￿
2
￿
(
z
)
a
￿
￿
(
y
)
￿
2
￿
(
z
)
￿
2
￿
(
z
)
#
2
6
6
6
6
4
@
2
’
@
y
2
(
y
;
z
)
@
2
’
@
y
@
z
(
y
;
z
)
@
2
’
@
y
@
z
(
y
;
z
)
@
2
’
@
z
2
(
y
;
z
)
3
7
7
7
7
5
9
>
>
>
>
=
>
>
>
>
;
(
4
.
1
1
)
F
o
r
s
u
b
o
r
d
i
n
a
t
e
d
d
i
￿
u
s
i
o
n
s
t
h
i
s
i
s
n
o
t
t
h
e
o
n
l
y
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
w
e
c
a
n
(
a
n
d
s
h
o
u
l
d
)
i
n
t
r
o
d
u
c
e
.
I
n
d
e
e
d
,
w
e
c
a
n
d
e
￿
n
e
a
n
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
f
o
r
t
h
e
m
a
r
g
i
n
a
l
p
r
o
c
e
s
s
Y
t
i
n
c
a
l
e
n
d
a
r
t
i
m
e
a
s
s
o
o
n
a
s
i
t
m
a
r
g
i
n
a
l
l
y
s
a
t
i
s
￿
e
s
a
u
n
i
v
a
r
i
a
t
e
d
i
￿
u
s
i
o
n
e
q
u
a
t
i
o
n
(
s
e
e
f
o
r
i
n
s
t
a
n
c
e
w
i
t
h
￿
(
Z
t
)
=
0
a
s
i
n
e
q
u
a
t
i
o
n
(
2
.
1
5
)
)
o
r
e
v
e
n
a
n
o
p
e
r
a
t
o
r
a
s
s
o
c
i
a
t
e
d
w
i
t
h
Y
￿
z
,
i
.
e
.
w
i
t
h
t
h
e
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
d
i
￿
u
s
i
o
n
.
F
r
o
m
e
a
c
h
o
f
t
h
e
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
j
o
i
n
t
p
r
o
c
e
s
s
,
a
s
i
n
(
4
.
1
1
)
,
o
r
t
h
e
m
a
r
g
i
n
a
l
p
r
o
c
e
s
s
i
n
c
a
l
e
n
d
a
r
t
i
m
e
,
o
r
t
h
e
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
d
i
￿
u
s
i
o
n
Y
￿
z
,
w
e
c
a
n
d
e
￿
n
e
a
s
e
t
o
f
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
s
i
m
i
l
a
r
t
o
(
4
.
9
)
(
a
n
d
o
f
c
o
u
r
s
e
a
l
s
o
(
4
.
1
0
)
n
o
t
c
o
n
s
i
d
e
r
e
d
h
e
r
e
)
a
n
d
a
l
l
t
h
e
s
e
c
o
n
d
i
t
i
o
n
s
m
a
y
b
e
c
o
m
b
i
n
e
d
.
(
b
)
M
o
m
e
n
t
C
o
n
d
i
t
i
o
n
s
a
n
d
P
a
r
a
m
e
t
e
r
I
d
e
n
t
i
￿
c
a
t
i
o
n
W
h
i
l
e
p
a
r
a
m
e
t
e
r
e
s
t
i
m
a
t
i
o
n
v
i
a
G
M
M
i
s
r
e
l
a
t
i
v
e
l
y
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
t
h
e
r
e
i
s
t
h
e
c
o
m
m
o
n
a
n
d
w
e
l
l
-
k
n
o
w
n
p
o
i
n
t
t
h
a
t
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
m
a
y
p
o
s
e
i
d
e
n
t
i
￿
c
a
t
i
o
n
p
r
o
b
l
e
m
s
.
I
n
a
c
o
n
t
i
n
u
o
u
s
t
i
m
e
G
M
M
f
r
a
m
e
w
o
r
k
w
e
c
o
n
s
t
r
u
c
t
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
v
i
a
a
n
a
p
p
r
o
p
r
i
a
t
e
c
h
o
i
c
e
o
f
f
u
n
c
t
i
o
n
s
’
b
e
l
o
n
g
i
n
g
t
o
t
h
e
d
o
m
a
i
n
o
f
t
h
e
o
p
e
r
a
t
o
r
.
H
o
w
e
v
e
r
,
f
u
r
t
h
e
r
r
e
s
t
r
i
c
t
i
o
n
s
o
n
’
m
u
s
t
b
e
i
m
p
o
s
e
d
w
h
e
n
t
h
e
d
i
￿
u
s
i
o
n
y
t
i
s
o
n
l
y
p
a
r
t
l
y
o
b
s
e
r
v
a
b
l
e
.
A
s
e
m
p
h
a
s
i
z
e
d
b
y
G
o
u
r
i
￿
e
r
o
u
x
a
n
d
M
o
n
f
o
r
t
(
1
9
9
4
)
,
f
o
r
a
l
a
r
g
e
c
l
a
s
s
o
f
d
i
￿
u
s
i
o
n
s
e
n
c
o
u
n
t
e
r
e
d
i
n
￿
n
a
n
c
e
,
p
a
r
t
i
c
u
l
a
r
l
y
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
s
,
o
n
e
o
f
t
e
n
c
a
n
n
o
t
i
d
e
n
t
i
f
y
t
h
e
l
a
t
e
n
t
p
a
r
a
m
e
t
e
r
s
g
o
v
e
r
n
i
n
g
t
h
e
d
y
n
a
m
i
c
s
o
f
y
.
3
6I
n
d
e
e
d
t
o
c
o
n
s
t
r
u
c
t
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
w
i
t
h
a
n
e
m
p
i
r
i
c
a
l
c
o
u
n
t
e
r
p
a
r
t
w
e
m
u
s
t
r
e
s
t
r
i
c
t
t
h
e
c
h
o
i
c
e
o
f
’
t
o
f
u
n
c
t
i
o
n
s
o
n
l
y
i
n
v
o
l
v
i
n
g
o
b
s
e
r
v
a
b
l
e
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
o
f
y
.
S
i
n
c
e
w
e
a
r
e
d
e
a
l
i
n
g
w
i
t
h
a
s
i
t
u
a
t
i
o
n
w
h
e
r
e
Z
t
i
s
l
a
t
e
n
t
,
t
h
i
s
p
r
o
b
l
e
m
i
s
o
f
c
o
u
r
s
e
e
n
c
o
u
n
t
e
r
e
d
h
e
r
e
a
s
w
e
l
l
.
C
o
n
s
i
d
e
r
t
h
e
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
:
E
￿
A
￿
’
￿
Y
t
Z
t
￿
￿
=
0
;
(
4
.
1
2
)
w
h
e
r
e
i
t
i
s
a
s
s
u
m
e
d
t
h
a
t
t
h
e
f
u
n
c
t
i
o
n
s
’
a
r
e
i
n
d
e
p
e
n
d
e
n
t
o
f
t
h
e
p
a
r
a
m
e
t
e
r
￿
.
W
e
m
a
y
o
n
l
y
c
o
n
s
i
d
e
r
t
h
e
o
n
e
s
w
h
e
r
e
A
￿
’
￿
Y
t
Z
t
￿
o
n
l
y
d
e
p
e
n
d
o
n
Y
t
f
o
r
a
n
y
￿
.
A
s
s
o
o
n
a
s
t
h
e
p
a
r
a
m
e
t
e
r
i
z
a
t
i
o
n
d
o
e
s
n
o
t
i
n
t
r
o
d
u
c
e
l
i
n
k
s
b
e
t
w
e
e
n
t
h
e
f
u
n
c
t
i
o
n
s
a
￿
￿
,
b
￿
￿
,
￿
￿
a
n
d
￿
￿
d
e
￿
n
i
n
g
t
h
e
d
i
￿
u
s
i
o
n
s
w
e
d
e
d
u
c
e
f
r
o
m
(
4
.
1
1
)
t
h
a
t
w
e
m
u
s
t
r
e
s
t
r
i
c
t
t
h
e
c
l
a
s
s
o
f
f
u
n
c
t
i
o
n
s
t
o
t
h
e
o
n
e
s
a
t
i
s
f
y
i
n
g
:
a
￿
￿
(
y
)
￿
￿
(
z
)
@
’
@
y
(
y
;
z
)
;
￿
￿
(
z
)
@
’
@
z
(
y
;
z
)
;
b
￿
2
￿
(
y
)
￿
￿
(
z
)
@
2
’
@
y
2
(
y
;
z
)
;
a
￿
￿
(
y
)
￿
2
￿
(
z
)
@
2
’
@
y
@
z
(
y
;
z
)
;
￿
2
￿
(
z
)
@
2
’
@
z
2
(
y
;
z
)
b
e
i
n
g
a
l
l
i
n
d
e
p
e
n
d
e
n
t
o
f
z
.
T
h
i
s
y
i
e
l
d
s
t
h
e
f
o
l
l
o
w
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
o
n
t
h
e
c
l
a
s
s
o
f
a
d
m
i
s
s
i
b
l
e
f
u
n
c
t
i
o
n
s
.
(
1
)
S
i
n
c
e
"
b
￿
2
￿
(
y
)
￿
￿
(
z
)
@
2
’
@
y
2
(
y
;
z
)
#
,
"
a
￿
￿
(
y
)
￿
￿
(
z
)
@
’
@
y
(
y
;
z
)
#
h
a
s
t
o
b
e
i
n
d
e
-
p
e
n
d
e
n
t
o
f
z
,
w
e
d
e
d
u
c
e
t
h
a
t
@
@
y
l
o
g
@
’
@
y
(
y
;
z
)
h
a
s
a
l
s
o
t
o
s
a
t
i
s
f
y
t
h
i
s
c
o
n
d
i
t
i
o
n
.
T
h
e
r
e
f
o
r
e
:
’
(
y
;
z
)
=
G
(
y
)
f
(
z
)
+
C
(
z
)
:
(
4
.
1
3
)
(
2
)
F
u
r
t
h
e
r
m
o
r
e
s
i
n
c
e
￿
￿
(
z
)
@
’
(
y
;
z
)
/
@
y
h
a
s
t
o
d
e
p
e
n
d
o
n
l
y
o
n
y
o
n
e
o
b
t
a
i
n
s
f
r
o
m
(
4
.
1
3
)
t
h
a
t
f
(
z
)
=
k
(
￿
￿
(
z
)
)
￿
1
a
n
d
t
h
e
r
e
f
o
r
e
:
’
(
y
;
z
)
=
k
G
(
y
)
(
￿
￿
(
z
)
)
￿
1
+
C
(
z
)
;
(
4
.
1
4
)
(
3
)
S
i
m
i
l
a
r
l
y
,
￿
￿
(
z
)
@
’
(
y
;
z
)
/
@
z
m
u
s
t
b
e
f
u
n
c
t
i
o
n
o
f
y
o
n
l
y
a
n
d
h
e
n
c
e
:
’
(
y
;
z
)
=
￿
k
d
￿
￿
(
z
)
/
d
z
G
(
y
)
(
￿
￿
(
z
)
)
￿
1
+
￿
￿
(
z
)
d
C
(
z
)
/
d
z
:
(
4
.
1
5
)
3
7U
s
i
n
g
t
h
e
a
r
g
u
m
e
n
t
s
i
n
(
1
)
t
h
r
o
u
g
h
(
3
)
o
n
e
c
o
n
s
t
r
a
i
n
t
s
t
h
e
c
h
o
i
c
e
o
f
’
.
T
w
o
c
a
s
e
s
m
a
y
b
e
d
i
s
t
i
n
g
u
i
s
h
e
d
:
i
)
I
f
G
(
y
)
i
s
n
o
t
c
o
n
s
t
a
n
t
,
i
t
i
s
n
e
c
e
s
s
a
r
y
t
o
c
h
o
o
s
e
C
(
z
)
c
o
n
s
t
a
n
t
,
a
n
d
t
h
i
s
c
h
o
i
c
e
i
s
o
n
l
y
v
a
l
i
d
i
f
[
￿
￿
(
z
)
]
￿
1
d
￿
￿
(
z
)
/
d
z
i
s
c
o
n
s
t
a
n
t
.
i
i
)
I
f
G
(
y
)
i
s
a
c
o
n
s
t
a
n
t
,
i
t
i
s
n
e
c
e
s
s
a
r
y
t
h
a
t
[
￿
￿
(
z
)
]
￿
2
d
￿
￿
(
z
)
/
d
z
i
s
i
n
d
e
p
e
n
-
d
e
n
t
o
f
￿
.
T
h
e
s
e
c
o
n
s
t
r
a
i
n
t
s
a
r
e
e
x
t
r
e
m
e
l
y
r
e
s
t
r
i
c
t
i
v
e
s
i
n
c
e
t
h
e
y
i
m
p
o
s
e
c
o
n
d
i
t
i
o
n
s
o
n
t
h
e
d
y
n
a
m
i
c
s
o
f
t
h
e
u
n
d
e
r
l
y
i
n
g
p
r
o
c
e
s
s
e
s
.
T
h
e
r
e
f
o
r
e
i
t
s
e
e
m
s
d
i
￿
c
u
l
t
t
o
c
o
n
s
t
r
u
c
t
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
t
h
a
t
w
i
l
l
i
d
e
n
t
i
f
y
a
l
l
e
l
e
m
e
n
t
s
o
f
t
h
e
p
a
r
a
m
e
t
e
r
v
e
c
t
o
r
￿
,
e
x
c
e
p
t
i
n
s
o
m
e
v
e
r
y
s
p
e
c
i
a
l
c
i
r
c
u
m
s
t
a
n
c
e
s
.
(
c
)
P
r
e
d
e
t
e
r
m
i
n
e
d
l
a
t
e
n
t
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
e
s
.
O
n
e
s
p
e
c
i
a
l
c
a
s
e
,
t
h
e
o
n
e
i
m
p
l
i
c
i
t
l
y
t
r
e
a
t
e
d
b
y
C
o
n
l
e
y
e
t
a
l
.
(
1
9
9
4
)
,
i
s
w
h
e
r
e
t
h
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
Z
t
s
a
t
i
s
￿
e
s
:
d
Z
t
=
￿
￿
(
Z
t
)
d
t
;
(
4
.
1
6
)
a
n
d
h
e
n
c
e
￿
￿
(
Z
t
)
=
0
.
R
e
c
a
l
l
f
r
o
m
t
h
e
d
i
s
c
u
s
s
i
o
n
i
n
s
e
c
t
i
o
n
2
.
3
t
h
a
t
i
n
s
u
c
h
a
c
a
s
e
o
n
e
c
a
n
a
l
s
o
d
e
r
i
v
e
a
d
i
￿
u
s
i
o
n
f
o
r
t
h
e
m
a
r
g
i
n
a
l
p
r
o
c
e
s
s
(
Y
t
)
a
s
d
e
s
c
r
i
b
e
d
b
y
(
2
.
1
5
)
.
N
o
w
t
h
e
m
o
m
e
n
t
c
o
n
d
i
t
i
o
n
s
(
4
.
1
1
)
g
r
e
a
t
l
y
s
i
m
p
l
i
f
y
a
n
d
a
m
o
u
n
t
t
o
:
E
A
￿
’
￿
Y
t
Z
t
￿
=
E
h
￿
￿
(
Z
t
)
h
a
￿
￿
(
Y
t
)
@
’
@
y
(
Y
t
;
Z
t
)
+
@
’
@
z
(
Y
t
;
Z
t
)
+
1
2
(
b
￿
￿
(
Y
t
)
)
2
@
2
’
@
y
2
(
Y
t
;
Z
t
)
i
i
=
0
:
(
4
.
1
7
)
F
o
l
l
o
w
i
n
g
C
o
n
l
e
y
e
t
a
l
.
(
1
9
9
4
)
l
e
t
u
s
c
o
n
s
i
d
e
r
n
o
w
f
u
n
c
t
i
o
n
s
s
e
p
a
r
a
b
l
e
i
n
y
a
n
d
z
,
i
.
e
.
’
(
y
;
z
)
=
’
0
(
y
)
’
1
(
z
)
.
T
h
e
n
(
4
.
1
6
)
f
u
r
t
h
e
r
s
i
m
p
l
i
￿
e
s
t
o
:
3
8E
A
￿
’
￿
Y
t
Z
t
￿
=
E
"
￿
￿
(
Z
t
)
’
1
(
Z
t
)
(
a
￿
￿
(
Y
t
)
d
’
0
(
Y
t
)
d
y
+
1
2
(
b
￿
￿
(
Y
t
)
)
2
d
2
’
0
(
Y
t
)
d
y
2
#
+
E
"
￿
￿
(
Z
t
)
d
’
1
(
Z
t
)
d
z
’
0
(
Y
t
)
#
:
(
4
.
1
8
)
F
r
o
m
t
h
e
i
n
￿
n
i
t
e
s
i
m
a
l
o
p
e
r
a
t
o
r
a
s
s
o
c
i
a
t
e
d
w
i
t
h
t
h
e
c
h
a
n
g
i
n
g
t
i
m
e
p
r
o
c
e
s
s
i
n
(
4
.
1
6
)
w
e
o
b
t
a
i
n
t
h
a
t
E
"
￿
￿
(
Z
t
)
d
’
1
(
Z
t
)
d
z
#
=
0
;
(
4
.
1
9
)
f
o
r
a
l
l
’
1
b
e
l
o
n
g
i
n
g
t
o
t
h
e
a
p
p
r
o
p
r
i
a
t
e
d
o
m
a
i
n
.
T
h
e
r
e
f
o
r
e
w
e
d
e
d
u
c
e
f
r
o
m
(
4
.
1
9
)
,
t
h
a
t
E
"
￿
￿
(
Z
t
)
d
’
1
(
Z
t
)
d
z
’
0
(
Y
t
)
#
=
E
(
￿
￿
(
Z
t
)
d
’
1
d
z
(
Z
t
)
E
(
’
0
(
Y
t
)
j
Z
t
)
)
=
0
:
T
h
e
n
t
h
e
c
o
n
d
i
t
i
o
n
(
4
.
1
8
)
i
m
p
l
i
e
s
:
E
"
￿
￿
(
Z
t
)
’
1
(
Z
t
)
 
a
￿
￿
(
Y
t
)
d
’
0
(
Y
t
)
d
y
+
1
2
[
b
￿
￿
(
Y
t
)
]
2
d
2
’
0
(
Y
t
)
d
y
2
!
#
=
0
;
8
’
0
;
’
1
;
w
h
i
c
h
i
s
e
q
u
i
v
a
l
e
n
t
t
o
:
E
"
a
￿
￿
(
Y
t
)
d
’
0
(
Y
t
)
d
y
+
1
2
[
b
￿
￿
(
Y
t
)
]
2
d
2
’
0
(
Y
t
)
d
y
2
￿
￿
￿
￿
￿
Z
t
#
=
0
;
8
’
0
;
a
n
d
b
y
i
n
t
e
g
r
a
t
i
n
g
o
n
Z
t
:
E
"
a
￿
￿
(
Y
t
)
d
’
0
(
Y
t
)
d
y
+
1
2
[
b
￿
￿
(
Y
t
)
]
2
d
2
’
0
(
Y
t
)
d
y
2
#
=
0
;
8
’
0
:
(
4
.
2
0
)
3
94
.
3
.
2
.
S
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
e
s
t
i
m
a
t
o
r
s
I
n
g
e
n
e
r
a
l
,
t
h
e
e
s
t
i
m
a
t
i
o
n
p
r
o
b
l
e
m
i
s
m
u
c
h
m
o
r
e
c
o
m
p
l
i
c
a
t
e
d
w
i
t
h
a
l
a
t
e
n
t
d
i
r
e
c
t
-
i
n
g
p
r
o
c
e
s
s
Z
t
b
e
c
a
u
s
e
t
h
e
o
b
s
e
r
v
a
b
l
e
l
o
g
l
i
k
e
l
i
h
o
o
d
,
c
o
r
r
e
s
p
o
n
d
i
n
g
t
o
Y
1
:
:
:
Y
r
i
s
n
o
w
d
e
r
i
v
e
d
b
y
i
n
t
e
g
r
a
t
i
n
g
o
u
t
t
h
e
u
n
o
b
s
e
r
v
a
b
l
e
p
a
t
h
o
f
Z
:
L
￿
T
(
y
1
;
:
:
:
;
y
T
j
y
0
;
z
0
)
=
Z
￿
￿
￿
Z
T
Y
t
=
1
(
‘
￿
t
(
y
t
j
y
t
￿
1
;
z
t
;
z
t
￿
1
)
~
￿
t
(
z
t
j
z
t
￿
1
)
d
z
t
)
:
(
4
.
2
1
)
T
h
e
p
r
e
s
e
n
c
e
o
f
s
u
c
h
m
u
l
t
i
p
l
e
i
n
t
e
g
r
a
l
s
i
n
s
i
d
e
t
h
e
l
i
k
e
l
i
h
o
o
d
f
u
n
c
t
i
o
n
i
s
c
o
m
-
m
o
n
i
n
m
a
n
y
e
m
p
i
r
i
c
a
l
m
o
d
e
l
s
f
o
r
￿
n
a
n
c
i
a
l
d
a
t
a
.
T
h
e
b
e
s
t
e
x
a
m
p
l
e
s
a
r
e
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
s
.
S
t
a
t
i
s
t
i
c
a
l
i
n
f
e
r
e
n
c
e
f
o
r
s
u
c
h
p
r
o
c
e
s
s
e
s
c
a
n
b
e
b
a
s
e
d
o
n
s
i
m
u
-
l
a
t
e
d
e
s
t
i
m
a
t
i
o
n
m
e
t
h
o
d
s
(
D
u
￿
e
-
S
i
n
g
l
e
t
o
n
(
1
9
9
0
)
,
G
o
u
r
i
￿
e
r
o
u
x
-
M
o
n
f
o
r
t
-
R
e
n
a
u
l
t
(
1
9
9
3
)
,
G
a
l
l
a
n
t
-
T
a
u
c
h
e
n
(
1
9
9
2
)
,
G
o
u
r
i
￿
e
r
o
u
x
-
M
o
n
f
o
r
t
(
1
9
9
4
)
)
.
I
n
r
e
c
e
n
t
y
e
a
r
s
c
o
n
s
i
d
e
r
a
b
l
e
a
d
v
a
n
c
e
s
w
e
r
e
m
a
d
e
i
n
t
h
i
s
a
r
e
a
.
S
i
n
c
e
s
i
m
u
l
a
t
i
o
n
o
f
a
s
u
b
o
r
d
i
n
a
t
e
d
p
r
o
c
e
s
s
w
i
t
h
l
a
t
e
n
t
Z
t
i
s
a
s
p
e
c
i
a
l
c
a
s
e
o
f
t
h
e
e
s
t
i
m
a
t
i
o
n
p
r
o
b
-
l
e
m
s
t
r
e
a
t
e
d
b
y
t
h
i
s
c
l
a
s
s
o
f
s
i
m
u
l
a
t
i
o
n
-
b
a
s
e
d
e
s
t
i
m
a
t
o
r
s
i
t
i
s
a
r
e
l
a
t
i
v
e
l
y
s
t
r
a
i
g
h
t
f
o
r
w
a
r
d
a
p
p
l
i
c
a
t
i
o
n
o
f
t
h
e
a
v
a
i
l
a
b
l
e
t
h
e
o
r
y
.
I
t
m
a
y
b
e
n
o
t
e
d
h
e
r
e
t
h
a
t
G
h
y
s
e
l
s
a
n
d
J
a
s
i
a
k
(
1
9
9
4
)
p
r
o
v
i
d
e
a
s
p
e
c
i
￿
c
e
x
a
m
p
l
e
o
f
s
u
c
h
a
n
e
s
t
i
m
a
t
o
r
a
p
p
l
i
e
d
t
o
a
s
u
b
o
r
d
i
n
a
t
e
d
s
t
o
c
h
a
s
t
i
c
v
o
l
a
t
i
l
i
t
y
m
o
d
e
l
.
5
.
T
e
s
t
i
n
g
t
h
e
h
y
p
o
t
h
e
s
i
s
o
f
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
I
n
t
h
i
s
￿
n
a
l
s
e
c
t
i
o
n
w
e
t
r
e
a
t
t
h
e
p
r
o
b
l
e
m
o
f
h
y
p
o
t
h
e
s
i
s
t
e
s
t
i
n
g
,
s
p
e
c
i
￿
c
a
l
l
y
f
o
c
u
s
-
i
n
g
o
f
c
o
u
r
s
e
o
n
t
e
s
t
i
n
g
f
o
r
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
.
W
e
s
h
a
l
l
￿
r
s
t
c
o
n
s
i
d
e
r
d
i
a
g
n
o
s
t
i
c
t
e
s
t
s
w
h
i
c
h
a
r
e
e
a
s
y
t
o
a
p
p
l
y
.
T
h
e
y
a
r
e
b
a
s
e
d
o
n
e
i
t
h
e
r
a
m
o
d
i
￿
e
d
s
t
u
d
y
o
f
t
h
e
c
o
r
r
e
l
o
g
r
a
m
i
n
c
a
l
e
n
d
a
r
t
i
m
e
,
o
r
a
d
i
r
e
c
t
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
c
o
r
r
e
l
o
g
r
a
m
i
n
d
e
-
f
o
r
m
e
d
t
i
m
e
.
T
h
e
m
e
t
h
o
d
s
a
s
s
u
m
e
s
o
m
e
d
i
r
e
c
t
o
r
i
n
d
i
r
e
c
t
o
b
s
e
r
v
a
t
i
o
n
s
o
f
t
h
e
c
h
a
n
g
i
n
g
t
i
m
e
p
r
o
c
e
s
s
.
F
i
n
a
l
l
y
,
a
s
e
c
o
n
d
s
e
c
t
i
o
n
d
e
a
l
s
w
i
t
h
t
h
e
p
r
o
b
l
e
m
o
f
t
e
s
t
i
n
g
r
e
s
t
r
i
c
t
i
o
n
s
r
e
g
a
r
d
i
n
g
s
u
b
o
r
d
i
n
a
t
i
o
n
i
n
a
p
a
r
a
m
e
t
r
i
c
s
e
t
t
i
n
g
.
4
05
.
1
.
D
e
s
c
r
i
p
t
i
v
e
d
i
a
g
n
o
s
t
i
c
t
o
o
l
s
5
.
1
.
1
.
U
s
e
o
f
t
h
e
c
a
l
e
n
d
a
r
t
i
m
e
c
o
r
r
e
l
o
g
r
a
m
B
e
f
o
r
e
e
n
t
e
r
t
a
i
n
i
n
g
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
m
o
d
e
l
l
i
n
g
a
t
i
m
e
s
e
r
i
e
s
v
i
a
a
n
o
p
e
r
a
t
i
o
n
a
l
t
i
m
e
s
e
t
u
p
i
t
i
s
u
s
e
f
u
l
t
o
h
a
v
e
s
o
m
e
s
i
m
p
l
e
d
i
a
g
n
o
s
t
i
c
t
e
s
t
s
a
t
h
a
n
d
d
e
s
i
g
n
e
d
t
o
d
e
t
e
c
t
t
h
e
n
e
e
d
f
o
r
s
u
c
h
a
s
p
e
c
i
￿
c
a
t
i
o
n
.
T
h
e
￿
r
s
t
t
e
s
t
w
e
p
r
o
p
o
s
e
h
a
s
f
e
a
t
u
r
e
s
w
h
i
c
h
a
r
e
q
u
i
t
e
s
i
m
i
l
a
r
t
o
t
e
s
t
s
f
o
r
A
R
C
H
e
￿
e
c
t
s
.
I
n
d
e
e
d
,
w
h
i
l
e
t
h
e
c
l
a
s
s
o
f
A
R
C
H
p
r
o
c
e
s
s
e
s
i
s
q
u
i
t
e
l
a
r
g
e
o
n
e
t
y
p
i
c
a
l
l
y
c
o
n
s
t
r
u
c
t
s
a
d
i
a
g
n
o
s
t
i
c
t
e
s
t
f
o
r
A
R
C
H
e
￿
e
c
t
s
o
n
l
y
o
n
t
h
e
b
a
s
i
s
o
f
a
s
i
m
p
l
e
A
R
C
H
(
q
)
r
e
p
r
e
s
e
n
t
a
t
i
o
n
(
s
e
e
f
o
r
i
n
s
t
a
n
c
e
E
n
g
l
e
(
1
9
8
2
)
)
.
H
e
r
e
w
e
w
i
l
l
a
l
s
o
s
t
a
r
t
f
r
o
m
a
s
i
m
p
l
e
s
t
r
u
c
t
u
r
e
t
o
c
a
p
t
u
r
e
f
e
a
t
u
r
e
s
b
e
l
o
n
g
i
n
g
t
o
a
w
i
d
e
r
c
l
a
s
s
o
f
t
i
m
e
d
e
f
o
r
m
e
d
p
r
o
c
e
s
s
e
s
.
T
h
e
d
e
v
e
l
o
p
m
e
n
t
o
f
t
h
e
t
e
s
t
i
s
b
a
s
e
d
o
n
t
h
e
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
m
o
d
e
l
,
i
.
e
.
t
h
e
￿
r
s
t
o
r
d
e
r
a
u
t
o
r
e
g
r
e
s
s
i
v
e
m
o
d
e
l
i
n
c
o
n
t
i
n
u
o
u
s
t
i
m
e
.
F
r
o
m
t
h
e
d
i
s
c
u
s
s
i
o
n
i
n
s
e
c
t
i
o
n
3
.
2
.
2
w
e
k
n
o
w
t
h
a
t
s
u
c
h
a
p
r
o
c
e
s
s
,
w
h
e
n
s
u
b
o
r
d
i
n
a
t
e
d
t
o
Z
t
,
h
a
s
t
h
e
f
o
l
l
o
w
i
n
g
a
u
t
o
c
o
r
r
e
l
a
t
i
o
n
s
t
r
u
c
t
u
r
e
:
￿
(
h
)
=
E
￿
￿
~
￿
h
Z
t
￿
:
(
5
.
1
)
T
o
c
o
n
d
u
c
t
t
h
e
t
e
s
t
w
e
n
e
e
d
t
o
a
s
s
u
m
e
t
h
a
t
t
h
e
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
i
s
r
e
l
a
t
e
d
t
o
a
n
o
b
s
e
r
v
a
b
l
e
p
r
o
c
e
s
s
X
t
a
s
i
n
(
4
.
1
)
.
I
n
p
a
r
t
i
c
u
l
a
r
l
e
t
u
s
c
o
n
s
i
d
e
r
t
h
e
l
i
n
e
a
r
f
u
n
c
t
i
o
n
,
a
s
i
n
(
4
.
5
)
:
~
￿
h
Z
t
=
b
0
+
b
~
￿
h
X
t
:
(
5
.
2
)
T
o
c
o
n
s
t
r
u
c
t
t
h
e
t
e
s
t
w
e
w
i
l
l
u
s
e
a
n
a
p
p
r
o
x
i
m
a
t
i
o
n
t
o
t
h
e
e
x
p
e
c
t
e
d
v
a
l
u
e
i
n
(
5
.
1
)
,
n
e
g
l
e
c
t
i
n
g
t
h
e
r
a
n
d
o
m
n
e
s
s
o
f
~
￿
h
X
t
:
l
o
g
￿
(
h
)
￿
c
0
+
c
E
~
￿
h
X
t
;
w
h
e
r
e
c
0
=
b
o
l
o
g
￿
;
c
=
b
l
o
g
￿
:
(
5
.
3
)
T
h
e
r
e
s
u
l
t
i
n
(
5
.
3
)
y
i
e
l
d
s
a
f
o
r
m
u
l
a
w
h
i
c
h
c
a
n
b
e
e
a
s
i
l
y
e
x
p
l
o
i
t
e
d
o
n
c
e
￿
(
h
)
i
s
r
e
p
l
a
c
e
d
b
y
i
t
s
s
a
m
p
l
e
a
n
a
l
o
g
u
e
a
n
d
E
~
￿
h
X
t
r
e
p
l
a
c
e
d
b
y
t
h
e
c
o
r
r
e
s
p
o
n
d
i
n
g
s
a
m
p
l
e
a
v
e
r
a
g
e
.
I
t
s
u
g
g
e
s
t
s
t
o
d
i
s
p
l
a
y
g
r
a
p
h
i
c
a
l
l
y
l
o
g
^
￿
(
h
)
,
i
.
e
.
t
h
e
l
o
g
o
f
t
h
e
e
m
p
i
r
i
c
a
l
a
u
t
o
c
o
r
r
e
l
a
t
i
o
n
,
a
g
a
i
n
s
t
e
m
p
i
r
i
c
a
l
a
v
e
r
a
g
e
s
o
f
~
￿
h
X
t
f
o
r
d
i
￿
e
r
e
n
t
l
a
g
s
h
=
1
;
2
;
:
:
:
I
f
b
6
=
0
w
e
s
h
o
u
l
d
o
b
s
e
r
v
e
a
s
l
o
p
e
p
a
t
t
e
r
n
o
n
t
h
e
g
r
a
p
h
,
a
s
d
i
s
p
l
a
y
e
d
i
n
F
i
g
u
r
e
5
.
1
.
T
h
i
s
d
e
f
o
r
m
e
d
t
i
m
e
c
o
r
r
e
l
o
g
r
a
m
e
x
t
e
n
d
s
t
h
e
u
s
u
a
l
c
o
r
r
e
l
o
g
r
a
m
w
h
i
c
h
c
o
r
r
e
s
p
o
n
d
s
t
o
c
a
l
e
n
d
a
r
t
i
m
e
a
n
d
f
o
r
w
h
i
c
h
~
￿
h
X
t
i
s
p
r
o
p
o
r
t
i
o
n
a
l
t
o
t
h
e
l
a
g
h
.
4
1T
h
e
s
i
g
n
i
￿
c
a
n
c
e
o
f
t
h
e
s
l
o
p
e
c
o
e
￿
c
i
e
n
t
b
,
w
h
i
c
h
a
m
o
u
n
t
s
t
o
a
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
s
c
h
e
m
e
,
m
i
g
h
t
a
l
s
o
b
e
f
o
r
m
a
l
l
y
t
e
s
t
e
d
.
5
.
1
.
2
.
E
s
t
i
m
a
t
i
o
n
o
f
t
h
e
i
n
t
r
i
n
s
i
c
t
i
m
e
c
o
r
r
e
l
o
g
r
a
m
I
n
s
e
c
t
i
o
n
2
.
1
w
e
d
i
s
c
u
s
s
e
d
t
h
e
s
e
c
o
n
d
o
r
d
e
r
p
r
o
p
e
r
t
i
e
s
o
f
s
u
b
o
r
d
i
n
a
t
e
d
s
t
o
c
h
a
s
-
t
i
c
p
r
o
c
e
s
s
e
s
.
W
e
e
x
a
m
i
n
e
d
t
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
s
f
o
r
Y
a
n
d
Y
￿
,
w
h
i
c
h
a
p
p
e
a
r
i
n
(
2
.
5
)
.
I
n
t
h
i
s
s
e
c
t
i
o
n
w
e
p
r
o
p
o
s
e
e
s
t
i
m
a
t
o
r
s
f
o
r
￿
(
h
)
a
n
d
￿
￿
(
z
)
u
n
d
e
r
t
h
e
a
s
s
u
m
p
t
i
o
n
t
h
a
t
P
r
o
p
e
r
t
y
2
.
1
.
2
h
o
l
d
s
.
L
e
t
u
s
￿
r
s
t
r
e
c
a
l
l
t
h
a
t
t
h
e
e
m
p
i
r
i
c
a
l
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
f
o
r
a
z
e
r
o
m
e
a
n
c
a
l
e
n
d
a
r
t
i
m
e
p
r
o
c
e
s
s
c
a
n
b
e
w
r
i
t
t
e
n
a
s
:
4
2^
￿
T
(
h
)
=
1
T
T
P
t
=
1
Y
t
Y
t
+
h
=
1
T
T
P
t
=
1
T
P
￿
=
1
Y
t
Y
￿
1
t
￿
￿
=
h
￿
T
P
t
=
1
T
P
￿
=
1
Y
t
Y
￿
1
t
￿
￿
=
h
￿
P
t
=
1
T
P
￿
=
1
1
t
￿
￿
=
h
:
T
h
i
s
f
o
r
m
u
l
a
t
i
o
n
o
f
t
h
e
e
m
p
i
r
i
c
a
l
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
w
o
u
l
d
s
u
g
g
e
s
t
a
n
e
s
t
i
-
m
a
t
o
r
f
o
r
￿
￿
(
z
)
.
T
h
e
d
i
￿
c
u
l
t
y
i
s
t
h
a
t
t
h
e
a
u
t
o
c
o
v
a
r
i
a
n
c
e
f
u
n
c
t
i
o
n
￿
￿
i
s
d
e
￿
n
e
d
o
n
t
h
e
r
e
a
l
l
i
n
e
,
w
h
e
r
e
a
s
w
e
h
a
v
e
o
n
l
y
a
￿
n
i
t
e
n
u
m
b
e
r
o
f
o
b
s
e
r
v
a
t
i
o
n
s
Z
t
,
t
=
1
,
.
.
.
,
T
,
t
h
e
r
e
f
o
r
e
a
s
m
a
l
l
n
u
m
b
e
r
o
f
p
a
i
r
s
(
Z
t
;
Z
￿
)
s
u
c
h
t
h
a
t
Z
t
￿
Z
￿
=
z
g
i
v
e
n
.
T
h
i
s
f
o
r
c
e
s
u
s
t
o
r
e
l
y
o
n
s
m
o
o
t
h
i
n
g
t
h
r
o
u
g
h
a
k
e
r
n
e
l
n
a
m
e
l
y
:
^
￿
￿
T
(
z
)
=
T
P
t
=
1
T
P
￿
=
1
Y
t
Y
￿
1
h
T
K
￿
Z
t
￿
Z
￿
￿
z
h
T
￿
T
P
t
=
1
T
P
￿
=
1
1
h
T
K
￿
Z
t
￿
Z
￿
￿
z
h
T
￿
,
(
5
.
4
)
w
h
e
r
e
h
T
i
s
a
b
a
n
d
w
i
d
t
h
,
d
e
p
e
n
d
i
n
g
o
n
t
h
e
s
i
z
e
o
f
t
h
e
s
a
m
p
l
e
,
a
n
d
K
i
s
a
k
e
r
n
e
l
f
u
n
c
t
i
o
n
.
A
d
e
t
a
i
l
e
d
a
n
a
l
y
s
i
s
o
f
t
h
e
a
s
y
m
p
t
o
t
i
c
p
r
o
p
e
r
t
i
e
s
o
f
t
h
i
s
n
o
n
p
a
r
a
m
e
t
r
i
c
e
s
t
i
m
a
-
t
o
r
i
s
b
e
y
o
n
d
t
h
e
s
c
o
p
e
o
f
t
h
e
p
a
p
e
r
.
W
e
p
r
o
v
i
d
e
,
h
o
w
e
v
e
r
,
s
o
m
e
d
i
s
c
u
s
s
i
o
n
o
f
t
h
e
f
o
r
m
o
f
t
h
e
a
s
y
m
p
t
o
t
i
c
￿
r
s
t
a
n
d
s
e
c
o
n
d
o
r
d
e
r
m
o
m
e
n
t
s
o
f
t
h
e
e
s
t
i
m
a
t
o
r
i
n
A
p
p
e
n
d
i
x
2
.
T
h
e
n
o
n
p
a
r
a
m
e
t
r
i
c
e
s
t
i
m
a
t
o
r
h
a
s
,
a
s
s
h
o
w
n
i
n
t
h
e
a
p
p
e
n
d
i
x
,
t
h
e
f
o
l
l
o
w
i
n
g
a
s
y
m
p
t
o
t
i
c
b
e
h
a
v
i
o
r
:
i
)
^
￿
￿
T
(
z
)
i
s
a
.
s
.
c
o
n
s
i
s
t
e
n
t
o
f
￿
￿
(
z
)
;
i
i
)
I
t
i
s
a
s
y
m
p
t
o
t
i
c
a
l
l
y
n
o
r
m
a
l
:
q
T
h
T
[
^
￿
￿
T
(
z
)
￿
￿
￿
(
z
)
]
d
￿
!
N
0
B
B
@
0
;
R
K
2
(
￿
)
d
￿
2
1
P
n
=
1
f
n
(
z
)
V
a
r
￿
Y
￿
z
0
Y
z
0
+
z
￿
1
C
C
A
;
w
h
e
r
e
f
n
i
s
t
h
e
p
d
f
o
f
Z
t
+
n
￿
Z
t
:
I
t
i
s
i
n
t
e
r
e
s
t
i
n
g
t
o
n
o
t
e
t
h
a
t
,
V
￿
Y
￿
z
0
Y
z
+
z
o
￿
=
V
h
Y
￿
z
0
E
￿
Y
￿
z
+
z
0
j
Y
￿
z
0
￿
i
+
E
h
Y
￿
2
z
0
V
￿
Y
￿
z
+
z
0
j
Y
￿
z
￿
i
;
4
3a
n
d
t
h
e
r
e
f
o
r
e
t
h
e
a
s
y
m
p
t
o
t
i
c
p
r
e
c
i
s
i
o
n
o
f
t
h
i
s
e
s
t
i
m
a
t
o
r
d
e
p
e
n
d
o
n
t
h
e
c
o
n
d
i
t
i
o
n
a
l
￿
r
s
t
a
n
d
s
e
c
o
n
d
o
r
d
e
r
m
o
m
e
n
t
s
o
f
Y
￿
.
5
.
2
.
T
e
s
t
i
n
g
f
o
r
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
i
n
p
a
r
a
m
e
t
r
i
c
m
o
d
e
l
s
B
e
s
i
d
e
s
d
i
a
g
n
o
s
t
i
c
t
e
s
t
s
w
e
t
u
r
n
o
u
r
a
t
t
e
n
t
i
o
n
n
o
w
t
o
p
a
r
a
m
e
t
r
i
c
m
o
d
e
l
s
w
h
e
r
e
t
h
e
n
u
l
l
h
y
p
o
t
h
e
s
i
s
o
f
s
u
b
o
r
d
i
n
a
t
i
o
n
i
s
b
e
i
n
g
c
o
n
s
i
d
e
r
e
d
f
o
r
t
e
s
t
i
n
g
.
I
n
s
e
c
t
i
o
n
4
w
e
n
o
t
e
d
t
h
a
t
t
h
e
r
e
i
s
a
n
i
m
p
o
r
t
a
n
t
d
i
s
t
i
n
c
t
i
o
n
t
o
b
e
m
a
d
e
b
e
t
w
e
e
n
a
s
i
t
u
a
t
i
o
n
w
h
e
r
e
Z
t
i
s
l
a
t
e
n
t
a
n
d
o
n
e
w
h
e
r
e
i
t
i
s
n
’
t
.
W
e
w
i
l
l
t
h
e
r
e
f
o
r
e
d
i
s
t
i
n
g
u
i
s
h
t
h
e
s
e
t
w
o
c
a
s
e
s
w
h
e
n
d
i
s
c
u
s
s
i
n
g
h
y
p
o
t
h
e
s
i
s
t
e
s
t
i
n
g
.
5
.
2
.
1
.
P
a
r
a
m
e
t
r
i
c
m
o
d
e
l
s
w
i
t
h
o
b
s
e
r
v
a
b
l
e
d
i
r
e
c
t
i
n
g
p
r
o
c
e
s
s
e
s
L
e
t
u
s
c
o
n
s
i
d
e
r
t
h
e
m
a
x
i
m
u
m
l
i
k
e
l
i
h
o
o
d
e
s
t
i
m
a
t
o
r
d
i
s
c
u
s
s
e
d
i
n
s
e
c
t
i
o
n
4
.
2
.
2
.
T
h
e
l
i
k
e
l
i
h
o
o
d
f
u
n
c
t
i
o
n
a
s
f
o
r
m
u
l
a
t
e
d
i
n
(
4
.
4
)
h
a
s
a
p
a
r
a
m
e
t
e
r
v
e
c
t
o
r
￿
=
(
￿
;
b
;
￿
)
w
h
e
r
e
b
d
e
t
e
r
m
i
n
e
s
t
h
e
m
a
p
p
i
n
g
b
e
t
w
e
e
n
t
h
e
o
b
s
e
r
v
a
b
l
e
s
e
r
i
e
s
X
t
a
n
d
t
h
e
d
i
-
r
e
c
t
i
n
g
p
r
o
c
e
s
s
Z
t
.
F
o
r
t
h
e
p
u
r
p
o
s
e
o
f
h
y
p
o
t
h
e
s
i
s
t
e
s
t
i
n
g
,
l
e
t
u
s
s
p
e
c
i
f
y
t
h
e
t
i
m
e
d
e
f
o
r
m
a
t
i
o
n
(
4
.
1
)
s
u
c
h
t
h
a
t
:
g
t
(
X
t
;
b
)
j
b
=
0
=
t
:
(
5
.
5
)
I
t
i
s
f
o
r
i
n
s
t
a
n
c
e
t
h
e
c
a
s
e
i
n
t
h
e
i
l
l
u
s
t
r
a
t
i
v
e
e
x
a
m
p
l
e
g
i
v
e
n
i
n
(
4
.
5
)
g
t
(
X
t
;
b
)
=
b
0
t
+
b
1
X
t
,
w
i
t
h
t
h
e
i
d
e
n
t
i
f
y
i
n
g
r
e
s
t
r
i
c
t
i
o
n
b
0
=
1
.
T
h
e
t
e
s
t
o
f
t
h
e
h
y
p
o
t
h
e
s
i
s
Z
t
=
t
m
a
y
b
e
p
e
r
f
o
r
m
e
d
b
y
a
L
a
g
r
a
n
g
e
m
u
l
t
i
p
l
i
e
r
p
r
o
c
e
d
u
r
e
b
a
s
e
d
o
n
t
h
e
s
c
o
r
e
:
[
@
l
o
g
L
￿
T
(
￿
)
/
@
b
]
￿
=
^
￿
0
,
w
h
e
r
e
^
￿
o
i
s
t
h
e
c
o
n
s
t
r
a
i
n
e
d
M
L
e
s
t
i
m
a
t
o
r
a
n
d
￿
￿
(
￿
;
b
;
￿
)
.
A
s
a
n
i
l
l
u
s
t
r
a
t
i
o
n
l
e
t
u
s
c
o
n
s
i
d
e
r
a
g
a
i
n
t
h
e
t
i
m
e
d
e
f
o
r
m
e
d
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
p
r
o
c
e
s
s
a
n
d
g
t
(
X
t
;
b
)
=
t
+
b
X
t
.
I
t
c
a
n
b
e
s
h
o
w
n
t
h
a
t
:
T
￿
1
@
l
o
g
L
￿
T
(
￿
)
@
b
￿
￿
￿
￿
￿
￿
=
^
￿
o
￿
1
^
￿
2
0
C
o
v
e
￿
￿
x
t
;
^
￿
2
o
t
￿
+
1
￿
^
￿
2
0
^
￿
0
^
￿
2
0
C
o
v
e
(
￿
x
t
(
y
t
￿
1
￿
^
m
0
)
;
^
￿
o
t
)
;
(
5
.
6
)
w
h
e
r
e
:
^
m
0
;
^
￿
0
;
^
￿
o
t
=
y
t
￿
^
m
0
￿
^
￿
0
(
y
t
￿
1
￿
^
m
0
)
;
^
￿
2
0
=
1
T
T
P
t
=
1
^
￿
2
o
t
;
a
r
e
t
h
e
c
o
n
-
s
t
r
a
i
n
e
d
M
L
e
s
t
i
m
a
t
o
r
s
a
n
d
t
h
e
c
o
n
s
t
r
a
i
n
e
d
r
e
s
i
d
u
a
l
s
.
C
o
n
s
e
q
u
e
n
t
l
y
t
h
e
s
c
o
r
e
4
4s
t
a
t
i
s
t
i
c
c
o
n
t
a
i
n
s
t
w
o
d
i
￿
e
r
e
n
t
t
e
r
m
s
:
t
h
e
￿
r
s
t
o
n
e
C
o
v
e
(
￿
x
t
;
^
￿
2
o
t
)
i
s
u
s
e
f
u
l
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r
t
e
s
t
i
n
g
t
h
e
p
r
e
s
e
n
c
e
o
f
c
o
n
d
i
t
i
o
n
a
l
h
e
t
e
r
o
s
k
e
d
a
s
t
i
c
i
t
y
i
n
t
h
e
d
i
r
e
c
t
i
o
n
￿
x
t
,
t
h
e
s
e
c
o
n
d
o
n
e
C
o
v
e
(
￿
x
t
(
y
t
￿
1
￿
^
m
0
)
;
^
￿
o
t
)
f
o
r
t
e
s
t
i
n
g
t
h
e
o
m
i
s
s
i
o
n
o
f
￿
x
t
(
y
t
￿
1
￿
m
)
i
n
t
h
e
c
o
n
d
i
t
i
o
n
a
l
m
e
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n
.
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h
i
s
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u
b
l
e
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o
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e
￿
e
c
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f
t
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e
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e
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r
m
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t
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n
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n
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r
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u
i
t
i
v
e
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h
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n
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s
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y
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x
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s
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o
f
t
h
e
r
e
g
r
e
s
s
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n
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o
d
e
l
o
f
Y
t
g
i
v
e
n
Y
t
￿
1
;
￿
X
t
i
n
a
n
e
i
g
h
b
o
r
h
o
o
d
o
f
t
h
e
n
u
l
l
h
y
p
o
t
h
e
s
i
s
i
.
e
.
,
w
h
e
n
b
i
s
s
m
a
l
l
.
I
n
d
e
e
d
w
e
h
a
v
e
,
f
r
o
m
(
4
.
6
)
:
Y
t
￿
m
+
(
￿
+
￿
b
￿
X
t
l
o
g
￿
)
(
Y
t
￿
1
￿
m
)
+
(
￿
2
1
￿
￿
2
(
1
￿
￿
2
[
1
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2
b
￿
X
t
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g
￿
]
)
)
1
2
￿
t
￿
m
+
￿
(
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t
￿
1
￿
m
)
+
b
￿
l
o
g
￿
￿
X
t
(
Y
t
￿
1
￿
m
)
+
"
￿
2
￿
2
b
￿
2
￿
2
l
o
g
￿
1
￿
￿
2
￿
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t
#
1
2
￿
t
:
H
e
n
c
e
t
h
e
t
e
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t
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o
m
b
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n
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s
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￿
e
c
t
s
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u
e
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o
t
i
m
e
d
e
f
o
r
m
a
t
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o
n
i
n
t
h
e
c
a
s
e
o
f
a
n
O
r
n
s
t
e
i
n
-
U
h
l
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n
b
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c
k
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d
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l
.
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.
2
.
2
.
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i
c
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c
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c
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c
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h
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i
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n
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c
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b
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c
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.
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b
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c
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.
S
i
n
c
e
w
e
d
i
s
c
u
s
s
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r
i
m
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r
i
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y
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i
m
u
l
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t
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-
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m
a
t
o
r
s
,
l
e
t
u
s
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n
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o
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u
c
e
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n
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n
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u
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o
(
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)
t
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c
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e
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c
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e
c
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n
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t
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c
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c
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m
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:
Z
t
=
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(
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t
￿
1
;
￿
z
t
;
b
)
;
(
5
.
7
)
w
h
e
r
e
￿
z
t
i
s
I
.
I
.
N
(
0
,
1
)
.
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,
f
o
r
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e
p
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r
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o
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o
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d
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c
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n
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s
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h
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t
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t
(
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t
￿
1
;
￿
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t
;
b
)
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=
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(
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.
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)
T
h
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s
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r
e
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n
c
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p
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e
w
a
s
a
d
v
a
n
c
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d
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0
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c
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c
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s
X
t
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(
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.
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h
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s
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s
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r
e
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r
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n
c
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p
l
e
c
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n
b
e
a
p
p
l
i
e
d
t
o
c
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s
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h
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r
e
Z
t
i
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t
.
L
e
t
u
s
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s
s
u
m
e
a
g
a
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n
t
h
a
t
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h
e
p
a
r
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m
e
t
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r
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c
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￿
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(
￿
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)
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t
w
e
e
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t
i
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e
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h
e
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o
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l
(
v
i
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s
i
m
u
l
a
t
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)
u
n
d
e
r
t
h
e
n
u
l
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r
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r
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c
t
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n
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=
0
,
y
i
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d
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n
g
^
￿
0
T
=
(
^
￿
0
T
;
0
)
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r
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m
p
l
e
o
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s
i
z
e
T
.
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s
4
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c
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c
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F
o
r
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y
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h
o
i
c
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o
f
b
w
e
o
b
t
a
i
n
h
Z
s
t
(
b
)
T
t
￿
1
i
S
s
=
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.
T
a
k
i
n
g
t
h
e
p
a
r
a
m
e
t
e
r
e
s
t
i
m
a
t
e
s
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￿
0
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n
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r
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u
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e
c
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v
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b
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c
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h
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t
(
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￿
0
T
;
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)
T
t
=
1
i
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s
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.
F
o
r
t
h
e
O
r
n
s
t
e
i
n
-
U
h
l
e
n
b
e
c
k
e
x
a
m
p
l
e
t
h
i
s
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o
u
l
d
a
m
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n
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o
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t
(
^
￿
0
T
;
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)
=
^
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o
T
+
^
￿
(
1
+
b
1
￿
Z
s
t
(
b
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o
T
￿
y
s
t
￿
1
(
^
￿
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T
;
b
)
￿
^
m
0
T
￿
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￿
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T
0
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1
￿
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￿
2
(
1
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￿
Z
s
t
(
b
)
)
0
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1
￿
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￿
0
T
1
C
A
1
2
"
s
t
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h
e
r
e
^
￿
0
T
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m
0
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￿
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￿
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c
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1
T
h
e
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c
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￿
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p
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p
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p
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p
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n
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e
c
t
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.
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h
e
i
d
e
a
o
f
t
h
e
p
r
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o
f
f
o
l
l
o
w
s
t
h
e
a
p
p
r
o
a
c
h
o
f
S
t
r
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o
c
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-
V
a
r
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.
I
t
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o
n
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i
s
t
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o
f
c
h
a
r
-
a
c
t
e
r
i
z
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n
g
f
o
r
t
h
e
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n
￿
n
i
t
e
s
i
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o
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i
l
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t
i
e
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n
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o
v
o
l
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t
i
l
i
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i
e
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.
I
n
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c
u
l
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r
,
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;
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0
E
￿
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￿
Y
t
h
j
Y
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;
Z
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￿
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l
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m
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0
E
"
Y
￿
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￿
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t
h
j
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￿
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Z
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=
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i
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E
"
Y
￿
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￿
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t
h
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￿
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=
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;
Z
t
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;
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t
+
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Y
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E
"
Z
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￿
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Y
￿
Z
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+
h
￿
y
t
Z
t
+
h
￿
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t
j
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￿
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t
=
y
t
;
Z
t
=
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Z
t
+
h
!
j
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￿
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=
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￿
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￿
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t
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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t
h
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￿
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￿
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￿
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c
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￿
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￿
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￿
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￿
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i
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i
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
Z
t
j
Y
t
;
Z
t
;
Z
t
+
h
#
j
Y
t
;
Z
t
#
=
l
i
m
h
!
0
E
￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
2
(
Z
t
)
#
:
T
h
e
m
a
t
r
i
x
o
n
t
h
e
r
i
g
h
t
h
a
n
d
s
i
d
e
w
i
l
l
b
e
d
e
n
o
t
e
d
P
(
Y
t
;
Z
t
)
a
n
d
i
t
i
s
p
o
s
i
t
i
v
e
d
e
￿
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￿
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￿
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￿
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￿
2
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￿
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￿
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i
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i
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c
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￿
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￿
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c
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c
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￿
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￿
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p
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p
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c
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c
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c
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p
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p
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￿
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￿
￿
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i
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c
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c
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p
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c
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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T
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T
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n
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p
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￿
￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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e
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r
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￿
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￿
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￿
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p
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c
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c
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￿
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￿
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i
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c
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￿
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￿
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￿
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￿
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￿
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￿
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￿
=
1
E
￿
￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
￿
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p
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c
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
￿
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￿
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￿
(
z
)
1
#
+
1
X
n
=
￿
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￿
￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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c
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c
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￿
￿
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c
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￿
￿
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c
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p
r
o
p
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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c
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c
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c
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￿
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=
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￿
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￿
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￿
￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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p
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=
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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￿
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c
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p
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￿
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￿
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￿
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￿
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c
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c
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￿
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￿
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￿
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￿
(
z
)
￿
￿
￿
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￿
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￿
￿
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￿
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￿
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￿
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￿
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c
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n
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r
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i
t
a
n
d
B
a
n
k
i
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.
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